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Recent years have witnessed a marked increase in
concern at both national and international levels about the
poor performance of irrigation schemes in many developing
countries: rapid population growth is intensifying mankind's
demands on an increasingly scarce resource which is
essential to its livelihood... yet efficiency of water use on
many existing systems continues to be very low.

-..there has been a growing realization that much of
the poor performance [in irrigation systems] stems from
fundamental weaknesses in the human processes of planning
and management, which no amount of investment in
technological hardware is going to overcome on its own.

Anthony Bottrall cited in Sallam
et al. (1984:3), emphasis added
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Chapter 1
IRRIGATION MANAGEMENT AS A SOCIO-TECHNICAL PROCESS

When irrigation structures capture, convey and distribute water to support
plant growth, they are quite visible and impressive. Their evident sueccess in
sustaining agriculture under conditions where inadequate rainfall would otherwise
limit or prevent production makes irrigation appear as a preeminently physical
process. However, before there are any physieal structures and all the while they
are operating, there must be the associated human process to which Bottrall was
referring in the quotation introducing this volume. Many management activities
are required to make the physical structures perform their intended functions,
making irrigation a socio-technical process which combines human and material
elements to achieve a more predictable and productive agriculture.

Irrigation systems of course require correet technical planning and design.
Dams need to have the rnaterial strength and spill facilities to cope with powerful
hydraulic forces. Charnels must be built with the right capacity and elevations.
Control structures should facilitate the timely delivery of appropriate amounts of
water. Certainly there is need to "get the engineering right."

Other physical relationships need also to be properly identified and
accommodated in plans and operations. Are the soils to be served by the channel
system suitable for irrigation? Does the natural drainage have to be supplemented
by special facilities? Agronomists and other agricultural scientists have important
contributions to make in irrigation management, as do economists, who remind us
continually of the need to "get the prices right" if production accomplishments are
to mateh expectations.

But all of these considerations -- engineering, agronomic, economic ~-
depend for their realization of cbjectives on the decisions and activities of
farmers. The benefits from irrigation are few unless the ultimate water users
employ their own labor and capital in ways that make good use of available and
anticipated land and water resources. It is users who decide in the final analysis
whether the prices are "right" and who judge the suitability of soils and physical
structures for growing irrigated crops.

Farmers' considerations of benefit and cost, of what is feasible and desirable,
must be taken into account because they control crucial aspects of irrigation
system development and management. However, irrigation is a socio-technical
matter not just because people are involved in the process. Irrigated agriculture
requires a degree of cooperation among water users and with any persons managing
the irrigation system at higher levels which sets it apart from rainfed produection.
Inter-dependence among farmers and between farmers and managers makes
effective irrigation a social process in very many respects.

This is not to suggest that irrigation be viewed as more social than technical.
Both human and physical aspects interact continually and profoundly in irrigation



enterprises, so a hyphenated construct of irrigation as a socio-technical process
seems appropriate.l What is suggested here is that most approaches to planning
and managing irrigation have not adequately conceived and provided for the role of
farmers. "Getting the process right" requires irrigation departments and donor
agencies to be less preoccupied with technical and economic factors in their
planning, policy and operations. The social dimensions of irrigation management
have been too often neglected, handled badly, or assumed not to require any special
knowledge or expertise. While policy-makers, administrators and technicians are
willing to invest heavily in the physical aspects of irrigation -~ in designs, surveys,
research, experimentation, well-trained staff, ete. -- they commonly make
decisions about human organization and behavior that have little empirical basis
and that lead to poor returns on investment.

If social scientists ventured into the realms of engineering, agronomy or
economics as freely and casually as practitioners of these disciplines engage, often
unwittingly, in "social engineering," there would surely be objections. Time and
again one sees assumptions being made in Plans and policies without much evidence
or analysis about how irrigation system managers and water users will act and
relate to one another. If there is any thinking about them, it is wishful. Certain
behaviors are called for in policies and plans that will match and support decisions
already made separately on purely technical or economic grounds.

Perhaps one could justify treating the behavioral aspects of irrigation
practically as residual elements that must accommodate to planners' ideals if the
performance of irrigation systems and sectors in developing countries were more
satisfactory. But as Bottrall's observation introducing this volume notes, there are
no grounds for such satisfaction.

The behavioral aspects of irrigation are not limited to water users but include
also the activities and attitudes of any agency personnel involved in water
management. Irrigation as a socio-technical process encompasses more than just
farmer involvement. Where administrators, engineers and technicians play a role
in irrigation management, they affect system performance in many crueial ways,
and unless "main system management" is both effective and responsive, farmers'
efforts to use water efficiently will not be fruitful (Wade and Chambers, 1980;
Sundar, 1985). A distinction could be suggested between macro-management and
micro-management, with farmers assigned the latter and agency managers the
former. However it is not advisable to establish oy definition such a dichotomous
division of managerial labor. Optimum management is not so hierarchically
organized with mutually exelusive spheres of activity.

It would be too large a task here to address the whole range of organizational
and behavioral aspects of irrigation, including an analysis of irrigation
bureaucracies. Assessing the possibilities for greater farmer participation in
irrigation management is a substantial undertaking in itself. We proceed, however,
with an appreciation that irrigation bureaucracies are important influences
affecting farmers' performance, and we deal with the subject of user-agency
relations in the concluding Chapter 9.

The reasons for considering a greater farmer role in irrigation management
are reviewed in Chapter 2. There is no need for a lengthy justification since no
blanket prescription of "farmer participation" is being offered. Questions about
participation need to be answered in a disaggregated way, related to specific



situations and objectives -- how much of what kind of participation, where and by
whom is beneficial? Unfortunately, most treatments of the subject have been at
the gross level of whether to have "farmer participation” or not. It should not be
surprising if the decisions by administrators and engineers who have little personal
experience and no conceptual preparation for dealing with the subject are not very
precise or successful. They are like sociologists who with little agronomic training
can only speak of soils as being "good" or "bad" or like political seientists who if
called upon to design an irrigation system would probably overlook the provision of
drainage facilities.

That decisions about organizational design get made with inadequate
theoretical and empirical foundation is not attributable just to hubris. Technicians
and administrators can argue that even if willing to invest more in the "software"
rather than just in the "hardware" of irrigation, they could not get very
satisfactory inputs from social scientists. There are many evident shortecomings in
the social sciences when it comes to advising on irrigation. Too few social
scientists have learned enough about soils or drainage to be useful collaborators
with technical personnel. In the design, operation, monitoring and evaluation of
irrigation systems, relevant social science contributions must be fitted to the
physical conditions and constraints at hand. Prescriptions based on general
principles are too abstract to be of much value.

Further, the divisions among disciplines have often led to social science
anaiy-es that were inadequate, e.g. sociologists not knowing enough economies to
make us~ful recommendations, or anthropologists  neglecting  "power"
considerations. Irrigation decision-makers need an integrated perspective that
transcends disciplinary boundaries. The factors covered under the "socio" part of
socio-technical analysis are not the preserve of any one of the social seciences.
Fortunately, a new "field" of irrigation social science has begun to take shape in
recent years (Coward, 1980).

For their work to be cumulative and reliably communicated, social scientists
need some generally accepted concepts that are rigorous and relevant for irrigation
management. They need analytical frameworks that make the varied and often
amorphous tasks involved in irrigation more amenable to policy, planning and
operational choices.

This study has three complementary objectives:

(1) to formulate and present concepts that can make more comprehensible
the subjects of farmer organization and farmer participation for
irrigation management, to aid practitioners as well as researchers and
evaluators in understanding better certain possibilities and
econsequences;

(2) to assemble and assess experience with farmer organization and
participation in irrigation management which can give empirical
foundation to the subject, further illuminating possibilities and
ccnsequences;

(3) to derive suggestions for establishing farmer organization and
participation which can contribute to improved irrigation performance.



Following a brief analysis in Chapter 2 of what farmer organization and
participation can contribute to irrigation improvement, the first two objectives are
addressed in Chapters 3 through 6. The third aim is covered in Chapters 7 through
9, extrapolating recommendations from the body of experience reviewed for this
study. Before proceeding, however, readers should be introduced to the conceptual
categories and data base which shaped this effort,

System Management by Agencies and by Users

Irrigation systems can vary in many respects: in their ability to adapt to
changing conditions, in their productivity, their size, their complexity, their
technology, their managernent structure. All of these facets interact, making
analysis and preseription difficult. The "human processes of planning and
management” referred to by Bottrall oceur within irrigation systems that are
created and operated:

(a) by some ageney of government (or private enterprise),

(b) by the users of the system, that is, by the cultivators who utilize the
irrigation water, or

(e)  jointly by the users and an agency.2

In practice, there is a continuum between agency-managed and user-managed
systems, with a middle range of joint management as the most common mode.

The polar alternatives of agency and user management are not equally
feasible. Systems that are entirely agency-managed are for the most part
hypothetical.  Technical personnel can manage the higher levels of system
operation by themselves on behalf of an outside agency, but rarely do they have the
facilities, manpower and information to control and distribute water down to
farmers' fields (Chambers, 1977). Some user role in water management is found
therefore in virtually all systems, if only because it is prohibitively expensive for
an irrigation department to try to handle all water management responsibilities
itself. Even when the agency expects itself to deliver water to the turnout
structures at the head of channels serving farmers' fields, in fact users are usually
involved in some water management activities above the turnout, de facto if not de
jure. The one exception we found in our review of irrigation cases was the Mwea
scheme in Kenya, where the agency for some time delivered water right to the
fields, and even ploughed them.

While purely user-managec systems are more feasible and more common,
they tend to be smaller in scale, previously designed and constructed by the users,
and now operated and maintained by them. There are some instances of at least
medium-scale user-managed systems, for example, the Chhatis Mauja scheme
covering 7,500 acres in Nepal4 and the zanjers systems in the Philippine province
of Hocos Norte which aggregate to approximately 42,000 acres. Some agency role
in the management of such schemes may be introduced when they are "modernized"
or rehabilitated with outside resources. When this occurs, they move into the
broad middle range of jointly-managed irrigation systems. Even if an agency is
responsible for operation and maintenance at higher levels of a system, users
usually carry out some responsibilities in the lower reaches of system management.



In distinguishing between user-management and agency-management, there is
no implication that socio-technical aspects can be divided between these two
modes. The "social"” dimension is not uniquely associated with users, as there are
many important organizational and behavioral aspects of agency operation, nor are
"technical" aspects the special sphere of agency personnel. Users often have
considerable grasp of engineering, hydraulic and related principles even if they do
not articulate them in formal scientific terms.5 Agency and user management
involves different sets of actors. How much each does of what, when and where
has to be determined for particular cases and then to be assessed to see whether
any changes could make for more beneficial water use.

Farmer Orgeanization and Participation

Deficiencies in what Bottrall calls "the human process of planning and
management' can occur at any and all levels of irrigation systems and in any of the
roles, from supervising engineer to water user. We focus here on what can be done
to improve farmer contributions to irrigation management, not because farmers'
actions or lapses are regarded as the main "problem" but because there appear to
be significant opportunities for improvement through working with water users in a
more systematic way. While it is possible to have "too much" participation from
the farmer side, practically all systems we looked at with an agency masiagement
role were well below any "optimum" level, so there appears to be considerable
scope for productive increases in farmer participation.

Three basic propositions have emerged from the analysis:

(a) Farmer participation is not a single thing but a category encompassing
many specific kinds of activities which water users ean engage in; both
theory and practice will benefit from distinguishing among and focusing
on specific kinds of "participation."

(b) Farmer participation will be more predictable, productive and
sustainable if it is channelled through organizations appropriate to the
tasks of irrigation management.

(¢)  The physical nature of irrigation systems establishes different levels of
operation, and the kinds of participation which are appropriate will vary
according to where management activities oceur in a system.

Farmer participation represents one part of the larger process of irrigation
management, which as we have said is "socio-technical." It does not oceur in an
amorphous arena, but rather with reference to or through various structures.
Some of these are physical, like the hydraulie structures referred to inle) above,
while others are institutional, reflecting established patterns of activity and norms.
It is obvious that the channels and gates conveying and controlling water constitute
a "structure" that shapes processes and outcomes. The same can be said of less
concrete structures like water user associations, land tenure arrangements, or rules
of water allocation.b

In this analysis, farmer organizations (structures) are seen as making water
users' participation in water management activities (processes) more effective than
if farmers were to attempt such activities on an individual basis. Social structures



interact with and are affected by the physical structures which comprise what are
usually referred to as "irrigation systems." Actually, organizational structures for
management, whether bureaucratic or participatory, should be recognized as
integral parts of such "systems," as both institutional and physical structures are
intrinsic to socio-technical processes.

Farmer participation in irrigation management is multi-faceted, dealing not
only with water but also with the physical and social structures that control it. As
analyzed in Chapter 3, irrigation management activities can be focused (g) on the
water itself, (b) on the physical structures that capture, convey, distribute and
remove water, or (e) on the social organizations that manage these physically-
defined activities. These three sets of activities are interactive and
interdependent, but it is useful to distinguish when the management effort is
directed at the water, when it creates or controls the physical structures that
control water, and when it affects the organization that manages both (a) and (b).

Organization should be understood in a functional way, not as anything rigid
or abstract. In Chapter 3, four basic sets of activities are identified and analyzed
which are particularly relevant to the tasks of water management, though they
constitute the core of any organization:

(1)  decision-making and planning,

(2)  resource mobilization and management,
(3) communication and coordination, and
(4)  conflict resolution.

This conception of "organization" makes it more tangible than do most definitions
found in the literature, but it also makes the concept more operational. Two
advantages of this approach are:

(a)  Organization can be treated as a matter of degree. It exists to the
extent that these activities occur on a regular and predictable basis.
This gets around the formalistic and often meaningless question of
whether or not there is "organization." In a functional sense there is
almost always some crganization, but it may not be very reliable or
effective. One can assess the extent and effectiveness of organization
by looking at who is performing what activities and how beneficially.

(b) Both formal and informal forms of organization can be more readily
encompassed within a scheme of management. Organization is "formal"
to the extent that these four activities occur according to explicit,
written, possibly legal requirements. But there is still "organization" if
they are based on implicit understandings and only social sanctions.

For irrigation planning and analysis, one should focus on the kinds and degrees
of organization there are (or need to be) at different levels within an irrigation
system. As discussed in Chapter 4, irrigation systems can be analyzed in terms of
levels of operation that are hydrologically defined by the physical possibilities of
controlling the flow of water. There are usually corresponding levels of




organization. But the extent to which organization exists and is effective at a
particular level is an empirical question. One ean ask, for example:

Is there formal or even informal organization for conflict resolution at the
field channel level?

To what extent are farmers involved on an organized basis in resource
mobilization for channel maintenance above the turnout?

Do farmers engage in regular decision-making about water allocation at the
highest levels of the system, or even at lower levels?

As stated above, one should no* expect the same kind of farmer participation at all
levels, since water users' involvement in decision-making, resource mobilization,
communication or conflict resolution will not be equally feasible or beneficial at
all levels. Analysis of participation needs to be disaggregated by level as well as
by the kind of activity in which water users could be involved. These four basic
activities are ones in which agency personnel are also engaged -- with water users,
separately from them, or even excluding them.

Empirical Bases for Improving Parmer Participation

Improving irrigation management requires better ways of thinking about
farmer organization and participation, but there must be some foundation in actual
experience to derive concepts that are rigorous and relevant, and recommendations
that are practical. Thic study proceeded on two tracks, one conceptual and the
other empirical. At the same time we were working to formulate a more coherent
and useful framework for analyzing farmer organization and participation,’ we
were reviewing a set of 50 case studies compiled from the literature and analyzed
comparatively according to a detailed protocol. These are listed in Table 1 at the
end of this chapter (pages 10-13), together with the sources from which
information on the cases was drawn.

These studies actually cover over 100 irrigation systems, ranging in area from
ten acres to over a million. Densminating "case studies" is an impossible task.
Lees (1973), for example, studied 24 irrigation systems in the Mexican state of
Oaxaca for her very instruetive monograph on irrigation management there. But
she does not give comparative data on each case, rather describing the prevailing
pattern of user water management and farmer-agency interaction. Martin and
Yoder (1983), on the other hand, provide considerable data on the two hill irrigation
systems they researched in Nepal, and in addition their resesrch assistant has given
comparable details on a nearby system with many similarities but some differences
worth noting (U. Pradhan, 1982). We counted these Mexican and Neopal data cets
each as one case study of farmer organization and perticipation, alongside, for
example, the huge Office du Niger in Mali and the Daghara scheme in Iraq. Our
purpose was to consider systematically a broad range of irrigation management
experience rather then to construct a sample for purposes of statistical analysis.
The precise number of "cases" thus is not so important.

As noted in Table 1, at the end of this chapter, some of the schemes are
entirely user-managed and a few are basically agency-managed, with the majority
exhibiting different kinds and degrees of joint management. Most are gravity



schemes (storage or diversion), though some lift (pump) cases are included. Over
half the cases are from Asia, where the greatest irrigated acreage is found (almost
90% of the area irrigated in LDCs). Cases were chosen principally for the
adequacy of data they contained on farmer organization and participation in
irrigation management, and secondarily for the variety of water management
opportunities they presented, including geographic diversity. This latter
consideration meant that statistically speaking, African, Latin American and
Middle Eastern cases are "overrepresented.” But this seemed justifiable to gain a
better overview of irrigation management experience worldwide. We believe the
data base informing this analysis is reasonably representative. Certainly it is very
rich in variety and insights.

The analysis offered is a state-of-the-art exercise. It cannot be a definitive
study because the knowledge base is rapidly expanding, as seen from the dates of
most of the publications listed in the Bibliography. Two-thirds of the materials
have appeared in the last five years, and from the accelerating rate of
publications, we may expect a doubling of the knowledge base in the next five
years.

This makes it all the more important to have analytical frameworks that can
help make assessments of experience more comparable and cumulative. We have
tried to present concepts and terms that are theoretically sound and practically
useful. They are meant to be of utility to researchers and practitioners alike, so
that knowledge can more easily pass back and forth between the academic and
policy realms.

FOOTNOTES

10one might ask, why not use the reverse designation ~- "techno-social"? But
this seems less satisfactory, perhaps implying that social aspects are more basic.

2This distinetion made by Coward (1980a:27) parallels the elassification of
Chambers (1977), who proposed distinguishing among systems where the acquisition
and allocation of water is (a) by the bureaucracy, (b) by the community, or (c) by a
combination of the two (bureaucratic-communal). It is desirable to avoid the often
prejorative term "bureaucracy," and the designation "ecommunity" implies that
whole communities are involved in irrigation menagement, which is seldom correct.

3References for cases mentioned in the text are given in the following listing
to avoid having to repeat the references each time a case is referred to. Full
references are given in the Bibliography on pages 139-155. In the Kenyan case
cited here, this overextension of agency responsibility has subsequently been
reduced.

4The Chhatis Mauja scheme has a three-tiered structure of organization,
which even links to an informal fourth tier that includes three other user-managed
systems receiving water from the same river source. So user-managed schemes
need not be limited to "small" systems. The four systems irrigate over 25,000
acres without any ageney involvement.



SIn Chapter 3, cases from Mexico, Nepal and the Philippines are cited where
farmers proved better able to make predictions about the feasibility of certain dam
designs than did the project engineers. If farmers can be correct about
straightforward matters like dam design, their views on technical subjects should
not be excluded by assigning user activities to the "social" sphere.

fwe will not go into theoretical distinctions between "institutions" and
"organizations," which are analyzed in Uphoff (1986a), especially Section 1.5.

TThis work was facilitated by previous work done at Cornell under the
auspices of the Rural Development Committee on farmer organization and
participation which included Uphoff and Esman (1974), Cohen and Uphoff (1977),
Uphoff, Cohen and Goldsmith (1979:213-234), and Esman and Uphoff (1984).
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COMMAND
SOUTH ASIA AREA
(in acres)

India

1. Pochampad (A.P.; 60,000
2. MNC-TNC (A.P.) 400,000

(24 communities)

3. Ahar-Pyne (Bihar) 100s
4.  Sone (Bihar) 1,450,000
5. Bhakra (Haryana) 4,000,000
6.  Sananeri (Tamil Nadu) 440
Pakistan

7. Upper Bari Doab (Punjab) 1,000,000
8. Chaj Dosb (Punjab) 1,680,000
9.  Daudzai (N.W.F.P.) 35,000
Sri Lanxa

10.  Pul Eliya 132
1i.  Minipe 15,000
12.  Gal Oya (Left Bank) 60,000
N

13.  Argali, Chherlung 116, 850

and Tallo Kulo and 34
14.  Chhatis Mauja 7,500
ladesh
15.  Pultan Para 75

Table 1: CASES ANALYZED

ASIA

MANAGEMENT

Agency + users (organized by agency)
Agency + users (organized by users)

Users (by informal organization)
Agency + users (organized by agency)
Agency (warabandi water rotation)

Users (agency at higher level)

Agency (warabandi water rotation)
Agency (waraban:ii water rotation)
(note: both Punjab cases are supplied
by the same large Indus River svstem)
Users (liaison with agency management)

Users (indigenous organization)
Agency + users (organized by agency)
Agency + users (organized by agency)

Users (variety of indigenous organiza-
tions, liaison with agency)

Users (indigenous organization)

Users (liaison with agency)

SOURCES

Singh (1982, 1983, 1984)
Wade (1979, 1984a)

Sengupta (1980, 1984)
Pant and Verma {1983)
Vander Velde (1980),
Reidinger (1974)
Meinzen-Dick (1984)

Lowdermilk et al. (1975)
Merrey (1982, 1983, 19834
1984)

Bhatty (1979)

Leach (1961)

de Silvs (1981, 1984)

Abeyratne et al. (1984),
Uphoff (1982, 1985, 1986),
Widanapathirana (1984),
Wijayaratna (1984)

Martin and Yoder (1983),
U. Pradhan (1982), Martin
(1986), Yoder (1986)

P. Pradhan (1983, 1984)

Howes (1984)
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SOUTHEAST ASIA
Philippines

16. Bacarra-Vintar (Zanjera)
17.  Lalo and Baris National

Systems
18.  Aslong and Taisan
Communal Systems

Indonesia

19.  Tihingan (Subaks) (Bali)
20. Pakelen Sampaen (Java)

21. Bima and Tayuban

(Dharma Tirta) (Java)

Thailand

22. Seraphi and
Sankaemphaeng

23. Nong Wai

Maleysia

24. Muda

Laos
25. Nam Tan

Papua-New Guinea
26. Wamira

EAST ASIA

China
27. Meichuan
Taiwan
28. Chang Hua

29. Namton, Taoyuan,
Yunlin and Chianan

South Korea
30. "S. Y."F.L.IA.

1,260
7,000 and
5,440
1,250 and
425

575
685,000
395 and

1,030

2,500 and
4,000
25,000

200,000
2,600

1,250

20,000

15,000
33,000 to
267,000

26,500

Users (federated organizations)
Agency + users (organized by agency)

Users + agency

Users (indigenous organization)

Agency + users (rotations)

Agency + users (organized by agency)

(note: these are part of larger water
supply systems having several sources)

Users

Agency and Users (organized by agency)
Agency + users (organized by agency)
Agency + users (traditional roles)

Users (agency technical intervention
affeets traditional organization)

Agency + users

Users (Irrigation Assoc.) + ageney
Users (Irrigation Assoe.) + agency

Agency + users (organized in Farm
Land Improvement Association)

Lewis (1971), Siy (1982)
Nlo and Nestor (1981),

Illo and Chiong-Javier (1983)
Inos (1981)

Geertz (1967), Birkelbach (1973)
Taylor and Pasandaran (1979)
Duewel (1982, 1984), Adams (1983)

Potter (1976), Abha (1979),

Kathpaiia (1984)
Afifuddin (1978)
Coward (1976)

Kahn {1983)

Nickum (1981)

Stavis (1982)
Abel (1975), Moore (1983)

Wade (1982b)



(At

iran

31. Deh Salm and Nayband 70 and 60
Iraq

32. Daghara 250,000
Oman

33.  Izki 200
Egypt

34. Abu Raha 200,000
Sen

35. Bakel (many systems) 10 to 15
36. Matam (many systems) 37 to 62
Mali

37. Office du Niger 125,000
Ghana

38. Tono 6,000
Zimbabwe

39. Sabi River (9 schemes) 112 to 928
Tanzania

40. Sonjo 500
Kenya

41. Marakwet (many systems) 21 to 384
42, Mwea 15,000
Sudan

43. Gezira 1,850,000
44. Rahad 315,000

MIDDLE EAST

Users (quanat system)
Agency + users (tribal associations)
Users (quanat system)

Agency (the name is that of the
village area within a much larger
system; no user organization)

AFRICA

Agency + users
Users + agency

Agency
Agency
Agency
Users (indigenous organization)

Users (indigenous organization)
Agency (some user organization
introduced)

Agency (some user organization
introduced)
Agency + user (organized by agency)

Spooner (1974)
Fernea (1970)
Wilkinson (1977), Sutton (1984)

CSU/CID (1980) and other
project publications

Adams (1977)
Fresson (1979), Diemer and van der
Laan (1983), Patterson (1984)

de Wilde (1967)
Chambas (1980)
Roder (1965)

Gray (1963)

Ssenyongo {1983)
Chambers and Moris (1973)

Gaitskell (1959), Simpson (1976),
Bailey et al. (1981), Elder (1982)
Benedict et al. (1981)



£l

Brazil

45. Morada Nova,
San Gonealo,
and Sume

Chile
46. San Pedro de Atacama

Peru
47.  Quinua (Lurin Sayoc and
Hanan Sayoc)

Ecuador
48. Quimiag (Huerta Redonda)

Mexico

49. Zapotec (Diaz Ordaz)

50. Oaxaca (24 systems)

2,875
1,500
650

3,750

2,000

1,500

375
3,750
(ave.)

LATIN AMERICA

Agency
Agency
Agency

Users + agency

Users

Users

Users
Users + agency (latter role is
undermining users' organization)

Hall (1973)

Lynch (1978)

Mitchell (1976)

Cornick (1983)

Downing (1974)
Lees (1973)



Chapter 2

WHY FARMER PARTICIPATION?
Contributions to Irrigation Management

Farmer participation is presently more often a potential than a reality. In
agency-managed systems, users' role is usually restricted to activities "below the
outlet," discussed in Chapter 4. Even in User-managed systems, the amount and
effectiveness of participation can be Jess than desirable, for example, if decision-
making is dominated by rural elites, or if water distribution does not reach all tail-
end farmers. It is important to be clear about the goals of irrigation msnagement,
to have some criteria by which to judge when more or less participation may be
desirable, and also how much and what kinds? The benefits and costs need also to
be considered, preferably in relation to one another, though there are few analyses
which permit such comparison.

Objectives in Irrigation Management

The goals that may be furthered by farmer participation in irrigation systems
management are seldom of equal importance to all concerned. The things sought
by farmers and by government agencies may or may not be congruent. Moreover,
farmers may disagree among themselves on the weighting of objectives, as may
government agencies, according to their responsibilities and interests. Some goals,
fortunately, may be similarly appreciated by farmers and officials.

The objectives themselves are often interrelated and cannot be ranked
according to some fixed priority. From the literature we can identify the following
criteria, some instrumental to others. The fipst and last categories represent the
broadest goals, whereas the others are more specific and sometimes intermediate.
All can be furthered by farmer participation in various ways,

A.  GREATER PRODUCTION OR PRODUCTIVITY, measured either as
total output or as the amount produced per acre or per unit of
water, to be achieved through some combination of increases in:

1. Yield,
2. Area cultivated, and/or

3. Cropping intensity, i.e. more erops produced in a year.

Such increases can come from more adequate or more timely water
application, from savings of water within or between seasons, or from
use of new technologies, such as higher-yielding varieties or fertilizer
and agricultural chemicals, made possible or more profitable by better
water management.
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IMPROVED WATER DISTRIBUTION, which has two aspects:

1. Greater reliability and predictebility in the amount and timing of
water deliveries; this can encourage use of new technology
and make possible more efficient use of labor.

2. Greater equity of distribution, particularly between upstream and
downstream areas; this can contribute also to production
and productivity.l

REDUCTIONS IN CONFLICT:

1. Among users, e.g. between upstream and downstream farmers, so
that cooperative water use is more possible.

2, With government agencies, so that main system management is
less impaired or less subject to political interference.

GREATER RESOURCE MOBILIZATION:
1. Contributions of labor and materials:
a.  during construction or rehabilitation,

b. for system operation, at lower levels and upwards as estab-
lished by agreement or precedent, and

c. for system maintenance (routine, preventive and/or emer-
gency), at lower levels and above.

2. Contributions of funds:
a. toward the capital costs of construetion, and

b. toward the recurrent costs of operation and maintenance.
3. Contributions of information:
a.  during design activities or rehabilitation planning, and
b. for improved operation and maintenance.
4. Cost and quality control by farmers such as inspection of work by
contractors or agencies, serutiny of materials delivered for
use, and overseeing work at field level.

SUSTAINED SYSTEM PERFORMANCE:

1. Managing soil and water resources so that their productivity is
maintained; for example, too little or too much water
application can lead tv salinity, depending on soil and water
table conditions.
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2.  Achieving and continuing intensified production so that a larger
population base can be supported.3

Production objectives probably command the broadest support among both
farmers and government agencies, though governments tend to look at aggregate
levels of production. Farmers, on the other hand, are more concerned with who is
getting the production increase and with what net benefit. The latter is affected
by the prices farmers receive for their outputs and have to pay for their inputs.
What looks like satisfactory irrigation system performance to the government, in
terms of gross physical production, may be judged unacceptable to farmers, in
terms of their resulting income.

What commodities will be produced on irrigated land may be a matter of
contention between farmers and officials, as the latter may prefer and promote
cash crops which farmers do not find profitable or which involve more risk or
effort than farmers judge worthwhile.9 Or farmers may prefer high value crops,
which require more water than approved by the government for that area (for
exampl>, in India, where cropping "zones" are established). Greater scope for
farmer participation will tend to lead to production of crops which farmers prefer.
This can be at variance with what agencies want to promote.

Improved water distribution is welcomed in principle by farmers as well as
officials, though farmers will usually emphasize reliable and predictable deliveries
with upstream water users not necessarily wanting equitable distribution if it
means reallocating water away from them. Governments endorse equity in water
distribution but often find promoting it difficult, because their personnel may not
be able or inclined to achieve it. We have been impressed in our literature review
by how often farmers have devised methods -- organizational or technical -~ for
equitable water distribution, suggesting a collective value placed on this objective.
However, consensus is not always reached in specific instances where interests
come into conflict and definitions of "equity" can vary considerably from place to
place, and among users.

Conflict reduction is often of special concern to farmers, though agencies
also have an interest in promoting it, if only to diminish the problems it causes for
them. It is hard to know how much value is attached to this objective because of
difficulties in measurement. We have found in Sri Lanka that reduced conflict
appears to be one of the payoffs which induces farmers to make special ecollective
efforts to achieve a more equitable distribution of water.6 A low level of conflict
may mean either that there are few sources of strife in the situation or that
existing institutions, formal and informal, are capable of controlling it. In the next
chapter we will be considering conflict resolution as a generic activity invariably
required for irrigation operation.

Governments often equate farmer participation with resource mobilization.
Where an irrigation agency must "pay its own way," resource mobilization is likely
to be the objective with which the agency is most concerned. The innovative
efforts of the National Irrigation Administration in the Philippines to help farmers
organize and to participate in design and construection activities were prompted in
part by a policy decision to recover from users the capital costs of improvements
(F. Korten, 1982). Farmers, for their part, may regard the possibility of mobilizing
government resources as one of the reasons for them to organize. Farmers'
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enthusiasm for resource mobilization will be conditioned by the extent to which the
contributions required from them yield compensating benefits such as better water
supply and distribution. To the extent that farmers' contributions of knowledge are
solicited in the planning or operation of systems, other contributions will be more
readily forthcoming from them (Coward and Uphoff, 1985).

The goal of sustaining system performance should be generally agreed upon,
but because it represents a deferred benefit, it is often overlooked. It is not clear
whether farmers or officials tend to be more interested in this issue. There are
several cases in our study which show declining production and capacity to support
the population. Yields are reported as already deeclining in the relatively new
Rahad scheme in the Sudan, while they have been stagnant for the last 20 years in
the famous Gezira scheme in the same country. In some instances a decline is
attributable to inadequate water control or neglect of drainage activities, resulting
in waterlogging. It can also be due to a lack cf incentives to invest in maintaining
fertility.? We expect that sustaining stable and productive irrigation systems is
going to become a much more salient objective of system performance in the years
ahead.

This last criterion highlights the possibility that efforts to increase
production in the short-run can undermine capacity for leng-term productivity.
Installing too many tubewells, for instance, can draw down the water table over
time, or excessive watering for short-run gains can result in salinization of the soil.
Trying to achieve very high levels of resource mobilization from water users can
similarly lead to confliect which reduces organizational capacity to achieve other
goals.

It should be clear that there is no necessary symmetry between the goals of
farmers and those of government agencies that engage in irrigation management.
Such conflicts over objectives have been documented in a Philippine case by
Svendsen (1983). If government goals include attempts to maximize production
while  maintaining an artificially low price, for example, to keep consumers
satisfied, the farmers whose erops are not very profitable will have little interest
in "efficient" use of water which means more poorly remunerated work for them.
Under such circumstances they will want to reduce weeding or to facilitate land
preparation by irrigating "excessively" (in the opinion of officials).

Farmer participation will be more evidently useful and more sustainable to
the extent that it is contributing to the achievement of objectives which farmers
themselves value. Where the government seeks farmers' cooperation in activities
whose outcome it values more than they do, it must be prepared to provide some
compensating benefits which farmers appreciate, or to use some form of coercion.
But sueh measures may not be successful, as seen in the Sabi Valley schemes in
Southern Rhodesia (now Zimbabwe) and in the Rahad project in Sudan. Congruence
of objectives between water users and system managers is among the most
important features contributing to produectivity as well as to farmer participation
in jointly-managed systems.8

Benefits of Farmer Participation

The literature gives only fragmentary evidence of precise gains from farmer
participation in irrigation management, though it is replete with descriptions of
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benefits attributable to participation. Examples would include the report of a 30
percent increase in the flow of water to the downstream half of the Minipe scheme
in Sri Lanka within the first year of introducing farmer organizations there. In the
Pochampad scheme in India, the irrigable area was extended by 25 to 35 percent
due to the rotational system which came into operation after Pipe Committees
were established. With the help of these committees, the time required for land
development of a turnout area (chak) was reduced from one year to only 4 to 6
months. In the Nong Wai scheme in Thailand, farmer organizations reportedly
raised cropping intensity from 50 to 90 percent in two years' time. When a
"participatory" approach was taken to expanding the Buhi-Lalo scheme in the
Philippines, engineers with farmer advice and concurrence could reduce the
planned length of field channels by 12 percent, thereby saving substantial costs.
The construction work done by the farmers was completed four months ahead of
schedule, and project engineers judged the quality of the work to be better than
average (Ilo and Chiong-Javier, 1983:xxi-xxv).

Less precise but hardly less significant gains are reported from the Muda
irrigation scheme in Malaysia. When it was first opened, there was "anarchy,"
according to Afifuddin (1978). Within several years this situation was replaced by
some degree of order through the establishment of farmer organizations, which
produced noticeable improvements in economic and social performance. In
aggregated terms, Lowdermilk (1985:2) reports that farmers contributed $7.6
million worth of labor in a large ($42 million) program to rehabilitate turnout areas
{chaks) in Pakistan. It is estimated that users are providing 30 percent of the cost
for a World Bank rehabilitation project in Pakistan (Fairchild, 1985).

One can look at the benefits of farmer participation conversely, by
considering the difficulties or costs where irrigation projects are operated without
user inputs to management, even at lower levels of the system. The Gezira scheme
in the Sudan was one of the first major agency-planned and operated systems, also
one of the largest, over 1.8 million acres. Its early economic success encouraged
other countries to embark on similar regimented, large-scale schemes such as the
Mokwa project in Nigeria (Baldwin, 1957). Unfortunately, crop yields in Gezira
have been stagnant for the last twenty years, and the case materials suggest that
this is due more to social and organizational factors than to technical econstraints.
Tenants -- as farmers in the Gezira scheme are called -- do not see themselves as
"partners" and thus have not been responsive to opportunities for innovation,
according to the case documentation.® To achieve more personal commitment and
attachment to the project, its managers have now granted the Tenants' Union a
voice in running the scheme, but the scope for farmer participation is still too
limited to give them much incentive for change. Poor agricultural performance in
the Egyptian case of Abu Raya was similarly attributed in nart to the lack of self-
respect and self-confidence possessed by farmers who have no active role in
irrigation management. This suggests certain economic costs of not having farmer
participation, but such costs are very difficult to measure.

One kind of farmer particination often overlooked and not encouraged i5
involving users in planning and operations. The case materials document that
farmers have not only social skills for problem-solving but also valuable technical
knowledge about acquiring and controlling water, as noted in Chapter 1. In China,
irrigation authorities in Meichuan accepted a "melons-on-the-vine" strategy after
seeing a farmer-built system with many small reservoirs storing and controlling
water along a main channel. With farmer help, they constructed 21 small
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reservoirs and over 6,000 ponds to add almost 30 million cubie meters of storage
capacity to the 27 million cubic meter capacity of the main Meichuan reservoir.

In irrigation schemes in the hills of Nepal, tunnels have been constructed
through portions of mountains where the channels installed along the sides of those
mountains have been frequently damaged by landslides (Martin and Yoder, 1983).
This requires considerable skill in design as well as construction.10 n Kenya,
Marakwet farmers have developed a furrow system taking water from the Ritt
Valley escarpment by ingenious channels to cultivable areas up to 9 miles away.1l1

While such techniques may not apply to large-scale schemes, they testify to
the empirical knowledge which farmers ecan have of hydrology and engineering.
Moreover, since most of the major opportunities for large-scale irrigation develop-
ment have been identified and developed, additional area ijs likely to be added in
less obvious and less favorable circumstances, which require more inventive design
and which could benefit from the low-cost construction techniques which farmers
may know or be able to devise.

There is no guarantee that water users will always know or be able to apply
appropriate technologies for irrigation. A case in point from our literature review
is one where the Bangladesh Agricultural Development Corporation (BADC)
installed a deep tubewell at Pultan Para. It was up to the group of users to lay ot
and build a system of major and minor field channels, which they did rather badly.
In such a situation, more technical advice from BADC would have been helpful for
making the best use of available water. The extent of farmer competence to
contribute to solving technical problems is something to be examined rather than
assumed. Presently it is too often assumed that users have nothing to contribute
technically.

Costs of Farmer Participation

The Bangladesh example just discussed suggests the possible negative side of
farmer participation. Also, we know that practically anything which has benefits is
likely to have some associated costs, and participation is no exception. This
Suggests that participation should be "optimized" rather than maximized.
Practically all kinds of participation, discussed in the next chapter, have some
costs to farmers, if only in terms of time, whether representing forgone earnings or
leisure. A participatory system of water distribution which enforces equitable
division between head and tail areas may take away some of the advantages
enjoyed by head-end farmers, which is a cost to those users. To agency managers
of irrigation systems, a greater farmer role may be seen as reducing their authority
or status (or even income gained illicitly). Some of these costs may not be judged
worth taking into account, but they will affect the incentives farmers and officials
have for cooperating in a more participatory system of irrigation management.

In our review of the literature, we found many more comments on positive
effects of participation than negative ones, though this may reflect some bias in
the literature.12 Several cases were reported in the previous section where there
were costs of not having farmer participation. We found that most of the time
where changes were introguced by farmers or by agencies, it was in the direction
of getting more rather than less user participation.  Occasionally we found
governments reducing the scope of farmer participation as done initially in the

20


http:construction.10

Sederhana project in Indonesia. In this case, when communal irrigation schemes
were rehabilitated by an agency, it took over responsibilities that farmers had
previously handled themselves. As this was costly and unnecessary, the
government began experimenting with programs similar to those in the Philippines
and Sri Lanka, discussed below, employing organizers to promote farmer
participation in rehabilitating and then operating and maintaining the small-scale
systems (Morfit, 1983; Robinson, 1985).

Even some schemes controlled by government agencies have moved, however
haltingly, toward providing for more farmer participation. The Muda case in
Malaysia and the Gezira project in Sudan were mentioned previously. In the Mwea
scheme in Kenya, agency managers have sought to introduce some organizational
channels for farmer participation, even if only as "a useful safety valve" (Chambers
and Moris, 1573:313). Case materials suggest that a larger role for farmers would
have been useful not just in the Tenants' Liaison Council and the Coop Credit Union
but also in irrigation matters as well.

Comparisons of Benefits and Costs

Where farmer participation has developed spontaneously or is simply
encouraged without any ageney efforts to promote it, there are no costs or they
are likely to be small. Agency personnel may feel that they are losing something in
terms of status and power. But economic gains from the system can offset this,
and even give enough satisfaction and credit that staff accept this new
arrangement, as discussed in Chapter 9. There may be cases where the efficiency
of water use and/or the equity of water distribution is so satisfactory that it would
decline if water users had greater responsibility for management. But such well-
run systems are definitely a minority and probably have already developed
satisfactory mechanisms for farmer involvement. Judgm :nts must be made in each
case about how close an irrigation system is to some optimum with respect to the
criteria discussed at the beginning of this chapter, and whether performance levels
could be increased through farmer participation.

Where irrigation systems are found wanting and a greater role for water users
appears useful, the question becomes how to establish this. There have been a
number of efforts made in various countries, discussed in the following chapters, to
introduce farmer organization, commonly called water user associations (WUAs), to
achieve more farmer participation in irrigation management. It can reasonably be
asked whether such efforts are cost-effective, whether the benefits therefrom
exceed the costs.

This issue is difficult to answer definitively since there are many intangible
benefits and costs that elude any summary measure comparing the two. Such
factors should be taken into account, but policy-makers and planners usually want
to know at least the ratio of benefits and costs that can be denominated in
monetary terms to see what the narrowly economic impact of such a program
would be. While such measures are likely to be only partial reflections of what is
accomplished for a given expenditure, they should be estimated, accompanied by
whatever qualifications and additional calculations seem warranted.

We have been able to find in the literature only two systematic comparisons
of benefits and costs where farmer organization has been introduced to improve
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irrigation management. As seen above, there are various reports of benefits or
costs, but seldom are the two compared for the same program. These two
estimates, from the Philippines and Sri Lanka, are very encouraging, suggesting
economic rates of return in the range of 50 percent. This is not considering
intangible benefits, which probably exceed any unaccounted costs by an even
greater margin. Such a rate of return on "software" is several times greater than
that accepted now for investments in irrigation "hardware."

In an analysis of benefits and costs in 19 pilot irrigation sechemes where the
particir~tory approach was followed in the Philippines, direct quantifiable benefits
(savings) in the construction phase were $24 per hectare, against a cost for the
comm:i.nity organizer program (salaries, training, ete.) which came to $49 per
hectare. This left a negative balance of $25 per hectare in direct costs at the time
of completing rehabilitation. (Even this cost could be seen as offset by the fact
that field ditches, which cost $38 per hectare to build, remained intact and were
used, thanks to farmer consultation and involvement, whereas in many other
schemes they were torn up within a few years; but this was not included within the
benefit-cost assessment.) Since the value of farmer resources mobilized for
operation and maintenance was calculated to be $12 per hectare annually, in
narrow financial terms, the cost of the program could be "recovered" within two
years, and the stream of benefits should continue thereafter without additional or
with little investment (Bagadion and F. Korten, 1985),

Where farmer participation was introduced in a large irrigation scheme in Sri
Lanka (Gal Oya), definite net benefits could be seen within two years. In a pilot
area of over 10,000 acres, where organizers had been fielded to help farmers
establish water user associations, the cost of the program including all training,
supervision and salaries, was about 60 rupees per acre per season. Direct benefits
from increased production came to about 90 rupees per acre per season, figuring
only the value of maintenance work done by farmers and of increased production
from just one tail-end area that remained uncultivated before farmers worked out
and implemented a system of rotational water distribution.13 Now that the
program has been established and can move into a "maintenance" phase with less
intensive support from organizers, the ongoing cost including supervision,
transportation, on-going training, ete., comes to about $1 per acre per season. This
is more than justified if improved farmer operation and maintenance can raise
production by even 1-2 bushels per season (2-4 percent), an easy target to meet.

Additional benefits not included in Wijayaratna's calculations because of lack
of data or difficulties in quantification, were (a) reduced damage to physiecal
structures by farmers and animals, (b) reduced conflicts over water,14 and (e) yield
increases attributable to more reliable water distribution at the field level which
eéncourage adoption of new technology. By calculating the marginal economic
value of irrigation water, benefits eould be attributed to increased efficiency in
water use; alternatively one could value the production from the additional area
that could be cultivated due to more sparing use of water upstream.1l5

Still more difficult to measure is the value of improved system performance
indicated by marked reductions in the number of irrigation-related complaints
since farmer organizations were established.16  Thijs represents a level of
satisfaction that can translate into social and political benefits. Thanks to physical
rehabilitation of the Gal Oya system, the facilities have been improved, as has the
performance of the Irrigation Department, partly in response to being able to (or
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having to) work with organized water users. The main reason for fewer irrigation
complaints being brought to senior politicians and officials has been the greater
cooperation among farmers, who could solve many of the problems by themselves
once organized, and cooperation between farmers and government staff, who have
become more engaged in problem-solving with the result that higher levels are less
often bothered.l

The Philippine and Sri Lanka programs have encountered many difficulties
and both have fallen short of their own goals in many ways, so they are not perfect
"models" to be replicated. As discussed in Part IIl, many positive lessons can be
learned from their experiences, however, and from the "learning process" approach
adopted in both. Programs for introducing water user associations into schemes of
irrigation management could be more successful or less suecessful than these
(indicated in part by higher or by lower benefit-cost ratios).

The relevant consideration is that agencies bearing the cost of establishing
organized farmer participation have realized significant returns from such
investments, in the range of 50% according to these cases, considering only
measurable and tangible benefits. This should encourage government and donor
agencies to look seriously at the possibilities for trying to improve irrigation
management by involving farmers more systematically.  The analysis and
experience reported in Part IT and the suggestions offered in Part IO should aid in
analyzing situations and formulating programs of action.

FOOTNOTES

mprovements in distribution can contribute not only to equity, thereby creating a
valued sense of well-being and of fairness in the community, but redistribution will
increase total production if output gains downstream are greater than any output
declines upstream. (In some cases, reduction in excessive water offtakes might
even increase upstream yields.) Other benefits from equitable distribution include
possibly having more time for other purposes (not having to spend time defending
or attacking unequal distribution).

2This latter function iIs not common but was undertaken by water user associations
in the Philippines (D. Korten, 1980; F. Korten, 1982). Quality and Quantity Control
Committees were set up during construction to oversee work and materials at the
construction sites for new diversion dams. It was in farmers' interest to insure that
no inferior materials or short deliveries were accepted, because they had agreed to
repay the capital cost of permanent structures and better canal systems. They
were already reducing the amount of their financial obligation by contributing
labor and materials to the construction effort.

3This is not an "ideal" objective but one whieh should be kept in mind, particularly
in some of the densely-populated parts of Asia. Chambers (1977) refers to this
objective as "carrying capacity."

4In two of the three schemes reported in the Brazil study, for example, s majority
of farmers were operating at a loss and going more deeply into debt (Hall, 1978).

23



9This conflict appears most frequently in large-scale resettlement schemes,
particularly in Africa, where the main purpose of the scheme (from a government
point of view) is cash crop increases. Strict cropping and production controls were
found, for example, in Egypt (Abu Raya), Sudan (Gezira and Rahad), and Kenya
(Mwea). This was also true in some smaller schemes such as the requirement of
tobacco production in Indonesia (Bima and Tayuban). Farmers may be more
interested in growing subsistence crops or a crop not subject to price or marketing
controls.

6The introduction of water rotating and water saving measures in the Gal Oya
irrigation scheme to help water-short "tail-enders" is described in Uphoff (1985).
Singh (1984) also reports that some of the cooperative behavior of farmers in the
Pochampad scheme in India could be attributed to their desire to reduce conflict.
This enhances a sense of group solidarity which can help members cope with other
problems in time of need.

TFarmers in the San Pedro de Atacama area of Chile have reverted largely to
subsistence production partly because salinization has reduced their productive
area but also because decommercialization eases their problems of water manage-
ment now that control over supply has been lost to upstream users. When irrigation
was better managed -- in the time of the Incas -- the population supported by the
area was much greater than at present (Lynch, 1978).

Merrey (1983) reports that in his Pakistan case, "Gondalpur residents are not
more prosperous now than they were before they became the beneficiaries" of
irrigation. Per capita production and consumption have actually decreased because
population growth has not been matched by concomitant increases in production.
The extraction of resources from farmers through state taxes, indebtedness and
other means has left them with little margin left for investment in better
technology or water control." This area is also afflicted by waterlogging which has
reduced the cropping intensity in recent decades.

8There is little consistency in the terminology and criteria for evaluating irrigation
system performance, so we have offered a scheme in Annex 1 (pages 181-183) that
organizes criteria for assessing water supply.

9As far back as 1966, a World Bank team suggested more freedom of choice for
tenants in what they grow and how they manage their on-farm operations.

10An impressive indigenous technology comparable to that in Nepal are the
intricate underground tunnel networks known as ganats conveying water to
irrigation systems found throughout the Middle East, from Pakistan to Morocco.
Our literature review included ganat cases from Iran (Spooner, 1974) and the
Persian Gulf state of Oman (Wilkinson, 1977). In the latter case, construction of an
inverted siphon across a wadi was reported. These systems, however, are built by
specialists and financed by outsiders, so they demonstrate a high level of
indigenous but not necessarily farmer technical skill.

11 Ssennyonga (1983) writes of technology used already two hundred years ago:
... there are spots where natural phenomena such as deep

gullies, jutting rocks or stones made it impossible for water
to flow to certain areas by gravity propulsion. In these
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Places, ancillary structures had to be erected. In some
pPlaces, water canals are suspended up to 15 feet above the
ground. The constructicn of these pole-supported structures
demanded considerable ingenuity; for example, the con-
structors had in some cases to be suspended by a rietwork of
ropes manually held by a team of strong men. In other
instances two or even three water furrows flowing in
different directions had, due again to physical barriers, to
pass through one narrow point. In such cases, wooden
aqueducts (dug-out tree trunks) were used to enable at times
several furrows to flow on top of one another.

When observing the Marakwet man-made furrows -- 2 to 3 feet in width -- flowing
on the ground, one would hardly know they were not naturally-occurring streams.

12There has been some tendency in what gets reported to look at participation
uncritically. One of the few studies attempting to assess the effeects of farmer
participation empirically (Robinson 1982) found little difference in yield or
payment of fees associated with different degrees of organizational effectiveness
in two large Philippine schemes. Unfortunately, to get comparability across a
large number of cases, he relied more on interview data than on direct data, and
the cases did not necessarily represent the full range of variation. No
quantification and summation of costs and benefits was made so as to arrive at an
assessment of net costs or net benefits. Robinson did document quite different
patterns of participation and performance between wet and dry seasons, something
often ignored in plans and evaluations.

13The water saved by rotations in the M5 sub-system permittad cropping of 717
acres (Wijayaratna, 1984). Production data gathered by the Agrarian Research and
Training Institute, which was responsible for introducing the farmer organizations,
showed & net profit from paddy production in that season to be 23 rupees per
bushel, so this figure was used to calculate the value of added production (rather
than ine gross sale price). The training costs of the program might reasonably have
been "capitalized" over more than two years, which would have improved the
benefit-cost ratio, but there was enough turnover of organizers (who were given
only temporary appointments) that training was figured as a current expense.

14Both farmers and Irrigation Department officials agreed these had declined. The
farmer chairman for M5 sub-system said that before the program there were even
murders over water in his area, but now there were hardly even conflicts any more
(personal communication).

15with physical rehabilitation and with cooperation from farmer organizations,
water issues for the 1984-85 and 1985-86 main Seasons were brought down to
2 acre-feet per acre, less than the national norm of 3 acre-feet and much less than
previous issues for the Left Bank system. For the 1985 dry season, the waier issue
was reduced by one-third, bringing it down to the national norm (seldom achieved).
The end-of-project evaluation calculated an internal rate of return of 47 percent,
due mairly to an extension of irrigated area (ISTI, 1985). Some of the assumptions
on which this figure was based might be questioned, but the project was reasonably
surely a profitable one. Economic benefits were attributed mostly to the
investment in physical rehabilitation (which absorbed most of the cost -- the
"software" investment in farmer organization was less than 5 percent). But getting
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water savings to serve an enlarged command area requires farmer cooperation
which had been previously lacking, both in managing water supplied to the field
channels fairly and effectively snd in not sabotaging distributions at higher levels.

16The District Minister has stated publicly that five years ago, out of every ten
farmers he met, eight would have coniplaints about some irrigation problem; but
now nobody comes to him about irrigation. The Government Agent, the chief
administrator officer in the district, said in a published interview that when he
came in 1980, on his days to meet the public, he would have a hundred people lined
up to complain about irrigation problems; now '"not a single person comes."
Desatiya (Sinhala), October, 1984, p. 18. The Deputy Director of Irrigation in
charge of Gal Oya area reports that the number of registered letters he receives
with complaints about irrigation (with copies to the Minister, Prime Minister, etc.
which take a long time replying to) has dropped from hundreds every season to very
few (S. Sentinathan, personal communication). With good linkages between farmers
and irrigation officials, the role of politicians in water matters has almost

disappeared.

17These results are more credible because similar outcomes occured when the
Deputy Director for Irrigation responsible for the 15,000 acre Minipe scheme near
Kandy experimented with introduction of a system of farmer organization and
participation there (de Silva, 1981 and 1984). This engineer is now Chairman of the
Mahaweli Engineering and Construction Authority in Sri Lanka.

26



II. ANALYZING FARMER ORGANIZATION AND PARTICIPATION



Chapter 3

WHAT KINDS OF PARTICIPATION?
Activities in Irrigation Management

The interaction of physical and organizational aspects of irrigation makes it a
socio-economic process, exemplified by the three focuses of irrigation activity
which are closely linked with one another:

* Some activities focus on the water which is to be provided in an
adequate and tiinely manner to crops;

* Other activities also focus on the structures which give control over
the water for its application to erops; and

+ Still other activities maintain the organization of effort which can
manage the structures that control the water.

It is probably not coincidental that these three focuses correspond to the
three factors of production which economists elassify as: (1) land, the term used
for all natural resources; (2) capital, created from other resources to make them
more productive; and (3) labor, covering all human activity. Water is a crucial
natural resource, generally renewable within some limits. The physiecal structures
for irrigation, like other kinds of capital, are produced through investments of
materials and labor. Organization is established and maintained through human
efforts, embodying both energy and ideas, which maY come frem users, from
agency personnel, or from soine combination of the two.

Since our concern here is with what users can do to improve irrigation
management, on their own or as part of a more complex system of organization
that includes agency staff, agency activities are considered mostly in relation to
their support of effective user roles. The analysis in this chapter would apply with
appropriate modifications similarly to purely agency-run schemes. The analytical
framework for assessing farmer participation possibilities is presented first i
summary form. Each of the sets of activities is then reviewed on the basis of what
can be learned from the case materials.

The first set of activities focuses on water use:

1. ACQUISITION of water from surface or sub-surface sources, either by
creating and operating physical structures like dams, weirs or wells, or
by actions to obtain for users some share of an existing supply.

2. ALLOCATION of water by assigning rights to users, thereby
determining who shall have access to water.

3. DISTRIBUTION of water brought from the source among users at
certain places, in certain amounts, and at certain times.

4, DRAINAGE of water, where this is necessary to remove any excess
supply.
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These activities apply and must be dealt with at every level of a-system, as
analyzed in the following chapter. Farmers may be active in any or all of these
tasks, directly or through representatives, at any level.

Other activities deal with structures for water control. There is already a
standardized classification for delineating such activities with regard to physical
structures: '

1. DESIGN of structures such as dams or wells to acquire water, channels
and gates to distribute it, and drains to remove it.

2. CONSTRUCTION of such structures to be able to acquire, distribute
and remove water.

3. OPERATION of these structures to acquire, distribute and remove
water according to some determined plan of allocation.

4, MAINTENANCE of these structures in order to have continued and
efficient acquisition, distribution and removal of water.

Each of these activities relates to and facilitates the preceding water use
activities. They are as relevant to organizational structures as to physical ones.
While the structures required for acquisition, distribution and drainage of water are
basically physical, those for its allocation are essentially legal or contractual. A
capacity for allocation needs to be planned, established, operated and maintained
just as surely as does the capacity of a reservoir or a drainage system. Even if
allocation activities are not as material as those for acquisition, distribution and
drainage, the parallels in terms of the activities involved are substantial, as seen
from Table 2.

Table 2: RELATION BETWEEN STRUCTURE-FOCUSED
AND WATER-FOCUSED ACTIVITIES

ACTIVITIES ASSOCIATED WITH
WATER CONTROL

WATER USE

ACTIVITIES Design Construction Operation Maintenance

Acquisition Design of Construction Operation of Maintenance
Acquisition of Acquisition  Acquisition of Acquisition
Structures Structures Structures Structures

Allocation Decisions Establishment  Operation of Maintenance
on Water of Water Allo- Water Alloca- of Water Allo-
Allocation cation System  tion System cation System

Distribution Design of Construction Operation of Maintenance
Conveyance of Conveyance Conveyance of Conveyance
and Control and Control and Control and Control
Structures Structures Structures Structures

Drainage Design of Construction Operation of Maintenance
Drainage of Drainage Drainage of Drainage
Structures Structures Structures Structures
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One sees from this how various irrigation activities are undertaken both with
reference to a particular phase of water use -- acquisition, allocation, distribution,
or drainage -- and to accomplish some kind of control over water in these different
phases. The structures involved may be physical, legal or organizational, but all
kinds of structures need some design or planning, some construction or
implementation, some process of operation, and sc e activities of maintenance.

Going along with each of these activities which focus on water or control
structures are certain organizational activities that marshall human efforts, to
make collective action more predictable and effective. These activities can focus
on the structures, on the resource of water, or on the irrigation organization itself.

The four basic organizational activities, already introduced in Chapter 1, are:

1. DECISION-MAKING: This applies to acquisition, allocation,
distribution or drainage of water; to design, construction, operation or
maintenance of structures; or to the organization which deals with
these activities. PLANNING is one major form of decision-making.

2, RESOURCE MOBILIZATION AND MANAGEMENT: This involves the
marshalling as well as application of funds, manpower, materials,
information or any other inputs needed for the above activities, or for
any general organizational task ..

3. COMMUNICATION: This concerns the needs and problems in any of the
activity areas noted above, conveying information about decisions
made, about resource mobilization, about conflicts to be resolved, ete.
to farmers or any other persons involved in irrigation. One purpose of
communication may be COORDINATION.

4. CONFLICT MANAGEMENT: This must deal with differences of
interest that arise from activities of acquisition, allocation,
distribution, drainage, design, construection operation or maintenance,
or from organizational activities generally.i

One can have more or less farmer participation in general terms (e.g., how
much user participation is there in decision-making or in communication?) or
specifically (e.g., how much labor is being contributed in resource mobilization for
maintenance? or in the conflict management associated with water distribution,
who resolves disputes over water rotations?).

Organizational management activities refer both to physical objects like
water or gates and to social relations among people. Resource mobilization deals
mostly with material resources but also with non-material things like information
and ideas. Even acquiring water through dam or pumping facilities is thoroughly
socio-technical because decision-making, resource mobilization, comrnunication,
and conflict management are intimately associated with the physical structures
and resource flows.

The four organizational management activities closely parallel the preceding
set of activities aimed at gaining control over water through physical or social
structures, as seen from the following comparison:
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STRUCTURE ACTIVITIES MANAGEMENT ACTIVITIES

DESIGN/PLANNING DECISION-MAKING
CONSTRUCTION/IMPLEMENTATION RESOURCE MOBILIZATION
OPERATION COMMUNICATION/COORDINATION
MAINTENANCE CONFLICT MANAGEMENT

This similarity does not make them identical, however, because the
management activities on the right-hand side apply to each of the activities in the
left-hand eolumn:

DESIGN obviously entails making decisions, but it also requires mobilizing
information, having communication among the relevant actors, and
resolving any conflicts that arise over the design itself.

CONSTRUCTION OR IMPLEMENTATION will involve many decisions about
how something will be carried out, substantial resource mobilization,
much communication and coordination, and reconciliation of divergent
interests and opinions as the work is done.

OPERATION requires decision-making about schedules, work assignments,
ete., the mobilization of resources like information, labor and funds,
regular communication about schedules, resource contributions, ete.,
and conflict management to the extent there are any disagreements
about operation.

MAINTENANCE likewise calls for decision-making, muech mobilization of
resources, considerable communication, and also handling of disputes
over what is to be maintained, how, and by whom.

From this we see how inter-related all irrigation activities are. They can be
viewed from any one of the three perspectives. If one's analysis is water-focused,
one still needs to look at the structures and the organized efforts that give control
over water. If one focuses on the structures, these have to be assessed in terms of
how they affect water flows and what organizational activities they require.
Alternatively, if one takes an organizational perspective on irrigation management,
these activities have little meaning except as directed toward the physical as well
as social relationships subsumed.

The "dimensionality" of irrigation management activities is shown in Figure 1
on the next page. Any activity can be viewed from one of three directions, in
terms of a principal focus on water, on structures or on organization, but having at
the same time some relation to the other two aspects. In Figure 1, we highlight
the conjunection of decision-making activities with respect to the maintenance of
structures for water acquisition (e.g. a reservoir bund).

Water Use Activities

Activities focused on water appear to be the most direct forms of irrigation
management. This is often seen dramatically in the acquisition of water through
design, construction, operation and maintenance of facilities such as weirs across
rivers, bunds forming catechment reservoirs, or wells tapping underground sources
of water. The water thus acquired for use needs to be allocated among uses and
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Figure 1: MATRIX OF IRRIGATION MANAGEMENT ACTIVITIES
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among users according to some Plan or set of criteria. Water is not assigned to
uses or users "naturally," so allocation is an essential irrigation activity, even
though once a system of rights has been established, there may be nothing to

observe. Allocation schemes when they get implemented through the distribution
of water, on the other hand, are very visible.

A system of conveyance and control structures is needed to transmit and
distribute water according to some plan. Like acquisition faeilities, canals,
channels, regulators, gates, etec. have to be designed, built, operated and
maintained. Whether or not drainage is an explieit activity in an irrigation system
depends on such physical features as topography, soil type and elimate, Drainage is
frequently neglected as a part of irrigation, but removal of water where this does
not oceur naturally is erucial for Sustained system performance.4

What are appropriate or even necessary water use uctivities for farmers will
depend on the nature of the system, and the level at which users as well as agency
personnel have responsibility. In Chapter 4, we analyze the levels of operation and
organization within a system, and in the subsequent chapfer, the various roles
which farmers and professionals ean perform in irrigation management. Making
distinetions of where water use activities occur and Wwho undertakes them will
refine the analysis. But consideration of farmer participation in water use
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activities can proceed here with these other dimensions of analysis having been
noted as relevant.

In a simple one-level irrigation system, depending on a run-of-the-river
diversion barrage, a small catchment dam or a deep tubewell, and serving perhaps
several dozen acres, activities of acquisition are usually carried out entirely by the
users. In contrast, within huge systems such as those in India, Pakistan, Egypt or
Sudan, farmers' involvement in acquisition is quite different. It may involve
lobbying with the agency that controls the water to get both allocation and
distribution of water to a particular part of the command area. Acquisition may
require farmers to protect the water allocated to them to make sure it reaches
their channels, as water is sometimes acquired by stealing what has been allocated
to others.d Acquisition thus can involve quite different activities depending on the
size and complexity of the irrigation system and on the level at which the
activities occur. When focusing attention on farmer activities in irrigation
management "above the outlet,” Chambers (1984) finds that organizational
strategies for water acquisition are more important than are technical means of
acquisition in larger systems. In their analysis of irrigation experience in Thailand,
Plusquellec and Wickham (1985:49) observe that the "primary purpose" of farmer
organizations in user-managed systems is "to acquire water at the source."

Allocation likewise operates differently depending on the level of the
irrigation system where management activities are oceurring. At the lowest level,
it is a matter of determining how water will be shared among users, aceording to
some rule or criterion. At higher levels in a large system, allocations are more
Bross, as amounts of water are assigned to areas within the system according to
measures like "cusees per acre."  Whether or not farmers participate in
determining such allocations depends on the role and authority of agency managers.
There may be & system of allocation on paper which is not the system actually
governing distribution.

The implementation and operation of an allocation scheme -- that is,
distribution -- has to contend with the universal problem of locational advantage,
where upstream users have greater opportunity to obtain their share (or more than
their share) than do users downstream. In the absence of organization (or of
powerful users downstream), inequalities in distribution are frequently observed,
and organizations are not uniformly suecessful in promoting equitable allocation
and distribution. One of the main purposes of having water user associations is
often to deal with this problem.

Because people's livelihoods may be at stake when water is very scarce,
distribution becomes more difficult under such circumstances. Indeed, there may
be two different schemes of allocation and two different regimes of water
distribution between the wet season and dry season, as reported in the Philippines
(Robinson, 1982), Indonesia (Duewel, 1982), Mexico (Downing, 1974), and Peru
(Mitchell, 1976).

Farmers' ability to handle distribution when water is scarce depends on
numerous factors. In many countries, users have devised ingenious means, both
technical and social, to distribute water equitably. Examples would be the
proportioning weirs found in the hill systems of Nepal (Yoder, 1986) and the subaks
of Indonesia (Geertz, 1967), and the traditional practice in some schemes in Sri
Lanka and the Philippines of locating at the tail-end of the command area the plot
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of land which is given as compensation to the person responsible for distributing
water (Leach, 1961; Siy, 1982).

There are situations where farmers would like to have someone with
authority from outside the community handle the tasks of distribution, as a way of
reducing conflicts or avoiding laborious efforts. Lowdermilk et al. (1975) report
that Pakistani farmers were glad to have an outside agency distribute water among
groups, according to strict rules. However, they preferred to handle water
distribution within their groups themselves, modifying the official warabandi
rotation by making ad hoe informal arrangements for water-trading (which the
agency had declared to be illegal) in order to better meet farmers' individual
needs.

Users should be able to distribute water among themselves, though this does
not mean they will always handle this task, as there may be competing demands for
their labor or social conflicts may interfere. In Taiwan, where farmer
responsibility has been taken to the highest organized levels of any country, it is
reported that the irrigation bureaucracy now sometimes employs temporary
laborers to distribute water &t the field channel level on behalf of farmers when
they do not want to do this themselves (Moore, 1983). One should not generalize
for all levels or all countries or all times about what users can and will do.

We found little reference in the case studies to farmer involvement in
drainage activities. This probably reflects one of the "lind spots" in the
literature, as discussions of irrigation commonly neglect drainage. Improving
water control among users can help to alleviate drainage problems so this activity
should not be viewed in isolation. Any re-use of drainage water, something farmers
are often better able to plan and manage than are engineers, can often increase
irrigation efficiency. Certainly where conditions require drainage activities, they
must be performed by someone.” So an analytical framework should include
consideration of drainage, whether or not it presents problems for users and/or
agency personnel to deal with.

Control Structure Activities

The design of structures to control water from a source (acquisition) to
farmers' fields (distribution) and beyond (drainage), according to some guiding
structure of rules and procedures (allocation), can be done by users or by various
specialists. Generally the larger and the more complicated the system, the more
the latter are needed to introduce scientifie principles and technical information
into the design. However, this does not mean that farmer participation in design
activities should be limited to small schemes.

In Chapter 2, we cited some examples of technical prowess on the part of
farmers. In the Quinua study from Peru, one finds impressive ways in which
irrigation systems have been designed to serve land in a vertical series of
environmental zones, each with different conditions. A limited amount of water is
distributed in a parsimonious way at successive times to different places at
different altitudes to be used for different purposes "in a most economical
dovetailing of functions" (Mitchell, 1976:39).8 The largest system in our sample
designed without agency involvement, Chhatis Mauja, was established 150 years
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ago in the plains of Nepal and covers 7,500 acres. It presented some difficult
technical problems because of the rapid flow of the Tinau river during the monsoon
season, but the users' design of an organization for operation and maintenance is
probably even more impressive than the engineering aspects of their system
(Pradhan, 1983 and 1984).

Construction is a task frequently undertaken by users, often under the
direction of technical personnel. The ingenuity of the Marakwet in constructing
their schemes in K2nya -- including suspending channels 15 feet above the ground
-- was described in Chapter 2. Of course, the technical activity of construction is
not possible without the organizational activities involved in resource mobilization
that make construction possible. Users often modify the structures in systems
designed and constructed entirely by agencies, which constitutes re-design and
reconstruction. This may or may not improve system performance.

Operation and maintenance (O&M) are generally treated together, perhaps
because they so often occur concurrently, though they are in fact quite separate
activities. We will be discussing farmer participation in operation and maintenance
when considering irrigation management at different levels in the next chapter,
and in relation to specialized roles, considered in Chapter 5. It suffices here to
highlight again the fact that maintenance of econtrol structures should be
distinguished from the management of the water within the structures. Fleuret
observed in his study of irrigation in the Taita Hills of Kenya that, "For the most
part, different social groups undertake the two tasks (management of structures
and management of water) in different ways at different times" (1985:110).

Organizational Activities

Individuals make decisions and they mobilize and manage resources, but there
are limits on what can be accomplished without collective action. By their very
nature, communication and confliet management require involvement of more than
one person. In irrigation management, the activities of decision-making, resource
mobilization and management, communication, and conflict resolution encompass
the main focuses of common effort among users. Moreover, they represent also
the ways in which users can participate in irrigation management at higher levels
within the system, as will be discussed in the concluding section of this chapter.9

Decision-making involves more than simply deciding on a course of action. It
requires evaluation of performance, identification of problems, gathering
information, formulating alternative solutions, building consensus, with decision-
making consolidating the various activities. This process can be:

* formal or informal,

* routinized or ad hoc,

* undertuken by all the persons affected or by their representatives,

* binding on all concerned or advisory only.

The decisions taken ean vary in terms of their being:
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b routine or innovative,

* major or minor (according to whether substantial or small commitments
of resources are involved), and

* independent of other decisions or contingent on them.

The kind of decision-making structure that exists does not necessarily
correlate with the size and complexity of the system. The Sonjo in Tanzania have
a very elaborate "traditional" structure of decision-making for managing their
small-scale systems. They have four categories of system membership, but only
one category, the major elders, has any decision-making authority. In the "modern”
Mwea system in Kenya, an elaborate structure has been established with a Tenants'
Liaison Council and Tenants' Advisory Committees, but still there is little user
control over water decisions. These are handled through the line of administrative
authority which descends from the National Irrigation Board.

The frequeney and kind of decision-making needed can vary among systems.
Qanat systems found in Iran, Oman and other countries of the Middle East and
North Africa are said to run practically "on automatie," with Islamic precepts
guiding users' behavior (Spooner, 1974; Wilkinson, 1977; Sutton, 1984). Village
authorities become involved with irrigation matters when such systems require
repairs, but little O&M activity is needed as the systems are mostly underground,
operating according to designed capacities and receiving practically no main-
tenance. The significant decisions for such systems are the initial ones concerning
investment and construction or infrequent decisions about rehabilitation.

The ghar systems in Bihar state of India require more management effort but
decision-making is handled informally by local elites. These systems are created
by a network of catchment reservoirs econnected by distribution-drainage canals
(pynes). Prominent farmers whose land is served by reservoirs at the head of the
system are expected to mobilize labor periodically from all the areas served to do
maintenance work on the pynes. They organize and oversee communal labor
whenever it is needed. These examples of minimal decision-making, however,
indicate that there is always at least some decision-making activity. The question
is, who will do it, and how?

Resource mobilization is the most visible organizational activity in irrigation
management, directed most dramatically toward construction as a one-time effort
or more commonly to maintenance as an ongoing activity or for rehabilitation.
Labor is the resource most extensively mobilized, though money and materials are
also important; farmers' information should also be regarded as a major available
resource. One of the best examples of possibilities for resource mobilization is the
Nepal system mentioned above, Chhatis Mauja. Its 4,000 farmers contribute 60,000
man-days of work annually for desiltation and maintenance of their main canal. In
addition, area and village committees organize operation and maintenance
activities within their respective jurisdictions. The smaller systems of Argali and
Chherlung in the hills of Nepal mobilize 1,500 to 2,500 days of labor each year (10
to 30 man-days per acre), and both or%anizations have also raised cash from
members to line their canals with cement.10

Lesser contributions of resources may be needed in other systems less
vulnerable to damage and less beset by siltation. Farmers at San Pedro de
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Atacama in Chile contributed each month one man-~day per hectare for main canal
maintenance while also paying a fee of 2 pesos per hectare to cover the ditch
tenders' fees. Substantial labor mobilization is also reported for traditional
schemes in Peru and Mexico (Mitchell, 1976; Downing, 1974).

Even an impressive amount of resources mobilized will not produce the
expected benefits unless there is good resource management. This can be provided
by users in many circumstances. For example, in the Seraphi system in Thailand,
labor responsibilities are assessed quite precisely according to area served, and
careful records are kept to ensure that all make their eontribution.11 Very precise
and skillful resource management is also documented for the zanjera systems in the
northern Philippines. As a spur to performance, for example, there is competition
among work groups assigned to rebuild respective sections of the weir, to see which
can do the best job. Management tasks may be handled through specialized roles
like "irrigation headmen" or through other institutions. Among the El Shabana in
the huge Daghara system in Iraq, contributions of labor and cash for irrigation
operation and maintenance are collected through the structure of tribal
organization rather than through explieit irrigation associations.

Whether it is easier for users to contribute labor than cash will depend on
their circumstances. Where money incomes are low, farmers usually prefer
providing labor, but when there are good opportunities for wage employment or
other claims on farmers' time, they may wish to make payments instead of
participating in work parties. Some form of labor mobilization is common in most
systems, at least to deal with O&M requirements at lower levels. Still, there are
limits to how much of the costs of irrigation management can be covered by labor
contributions.

Some interesting "hybrid" systems of resource mobilization can occur. In the
Nam Tan system in Laos, farmers paid the "traditional" irrigation headman 16
kilograms of rice for every hectare covered by his services and paid the irrigation
agency an additional 80 kilograms of rice for every hectare for its expenses. This
amounted to 5 percent of average output.12 Similarly, the Dharma Tirta irrigation
organizations in Indonesia combine contributions of labor and cash, with the fee
paid at harvest time and in relation to farmers' yields (Duewel, 1984). Some
portion of the funds raised is set aside for further investment, and those
organizations which undertake major investments to imgrove their systems can win
prizes from the government for their accomplishment.!

There is often resistance reported to requirements of cash payment from
users. But Singh (1983) reports that 80-85 percent of farmers in the large
Pochampad system in Andhra Pradesh, India were agreeable to a charge provided
that the money would be used to improve their service and would not be misused.
The O&M requirements of the system were such that some of the resource
mobilization needs could be met with labor for maintenance work below the pipe
outlet. With 2,000 water user associations (Pipe Committees) in the scheme, Singh
estimated that work worth $1.6 million annually could be covered by farmers.

One ingenious method for mobilizing cash directly to meet certain
organizational needs is reported in the Izki system in Oman, where water is
allocated not according to land area but according to "shares." Although most of
these are owned by families, the organization holds some shares which are
auctioned on a weekly or annual basis to meet expenses. Capital was mobilized for
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expansion of the Chherlung system in Nepal by selling off water "shares" in a
similar manner.

Mobilizing resources can be facilitated by having a clear and acceptable
division of responsibilities between water users and the agency. A good example is
the arrangement worked out for pump irrigation in the Senegal river basin, where
water users cover the costs of land development, cropping, pump operation and
maintenance by contributing labor and money. The government agency (SAED)
provides technical assistance and supervision, while a donor agency (USAID)
contributed the capital costs of the pumps. Work groups of users appear to be
handling their part of the resource mobilization quite satisfactorily, partly because
all internal responsibilities of organization and conflict management are left to the
group (Fresson, 1979). Without such a clear division of responsibility, farmers and
agencies may both leave certain tasks for the other to do.

Resource mobilization from users appears likely to be more successful when
decisions on means and shares are left up to the users themselves. Leec (1973) in
her study of 24 communities practicing irrigation in the Oaxaca state of Mexico
found a great diversity of methods. For example, only nine communities levied
direct charges on farmers for water according to their land area or the time water
was received; others had more complicated systems which took into account
people's contributions of time to village activities, ete. The two systems in
Thailand studied by Abha (1979) had a number of different means for mobilizing
resources to cover organizational and investment costs:

(1)  cash contributions
(2)  grain contributions,

(3)  exempting certain persons who had organizational responsibilities from
their labor obligations,

(4)  fines,
(5)  selling shares of water, and
(6) selling land, or conferring usufruct rights.

A standardized system would be less able to tap sources that were accessible and
plentiful and from which people were most willing to contribute. Flexibility and
diversification are important features for any resource mobilization scheme.
Furthermore, schemes for resource mobilization are likely to be more sustainable
to the extent that there is honest and efficient resource management.14

Communication is an organizational activity "so universal that one doesn't
see it" (Robert Chambers, personal comimunication). Its purpose is to help with
coordination, which is vital to the discharge of all other irrigation functions. One
of the tangible evidences of this function is the creation of specialized roles,
discussed in Chapter 5, to handle communication in a number of systems. The
Marakwet in Kenya, for example, have set up a system of communication whereby
the bad news of need to mobilize labor for a major repair is relayed to all
concerned by appointed "blowers," persons who reside at selected lecations and are
given special horns. The central committee operating the Chhatis Mauja system in
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Nepal includes two appointed "messengers" who communicate with the 54 member
villages about general meetings and dates for maintenance work. They are given a
small cash payment plus grain and the use of a bicyele. Similarly in Thailand, in
the Seraphi scheme, assistant irrigation headmen serve as "runners" to transmit
messages from the headman to farmers and also coordinate irrigation activities in
sections of the village assigned to them.

Failures in communieation can exact costs in terms of system operation and
maintenance. Studies in irrigation systems in India and Pakistan have found that
between 70 and 83 percent of farmers did not know the dates when they were
expected to do maintenance and repair work or even the dates when water issues
would end (Lowdermilk, 1985:6-7). In these cases, even one-way communication --
to farmers -- was inadequate, and two-way communication which would convey
farmer needs and capabilities to system managers was still more deficient. In the
absence of organization among farmers, communication among them will be
limited, reducing their possibilities for cooperation to utilize available water to
best total advantage.

Cenfliet resolution is difficult to judge because where there is much
observable "success," it may be because indirect or tacit efforts to avert conflict
did not succeed. Where there is little or no strife, rules and procedures may have
been devised that handle problems and disagreements so smoothly conflieting
interests are adjusted before they lead to disputes or to blows. Or it may mean
there was no clash of interests. In certain situations it appears that the need to
cooperate for irrigation can overcome propensities for confliet that exist in the
community (Wade, 1982).

Some communities and some cultures appear to have a disposition for
conflict. This is suggested in several village studies from Pakistan (Merrey, 1982;
Bhatty, 1979). In the Daudzai case, village elders are called upon fairly frequently
to settle even armed conflicts. In one portion of the Seraphi system in Thailand,
conflict became so severe that farmers stopped cooperating and part of that
system went out of operation. An aqueduct system of irrigation in one Papua-New
Guinea community required the cooperation of two village wards for its
maintenance. Periodically, conflict between the two wards became so great that
the aqueduct fell into disrepair and the system of agriculture reverted to separate
smaller irrigation systems, until cooperation could be resurrected to reconstruct
and maintain it for a time.15

In certain societies, on the other hand, there appears to be some aversion to
conflict. Farmers in Abu Raya, Egypt are repc :ed to want to avoid conflicts
within their communities, though this did not rule out conflicts between
communities. There was also little conflict within villages in the Oaxaca state of
Mexico according to Lees (1973), but disputes were observed between villages,
usually over land rather than over water. Similar efforts to maintain good
relations among people within a community are said to keep the level of conflict
low in Daghara, Iraq, where people in irrigetion communities are all from the same
tribe. Confliets which do arise are mediated by community members who claim
descent from the Prophet Mohammed. There is strong conflict between tribal
groups at Izki in Oman, but all depend so much on the gqanat that serves them that
they cooperate to keep the system working -- though it is reported that twice,
fighting between two Izki groups almost wiped out the ganat.

40



When there are absolute shortages of water, the likelihood of conflict usually
goes up. In the Diaz Ordaz system in Mexico, when water becomes quite scarce
during late October, conflicts become quite intense. The system of allocation is
accordingly changed between seasons to take into account the different degrees of
water stress on the organization (Downing, 1974). The complicated system in
Quinua, Peru, described above, was able to operate in the past with very small
quantities of water and managed conflicts reasonably well through a traditional
hierarchy of "eivil-religious" roles. After these roles were abolished by law in
1970, however, the irrigation system became "acephalous" and was prone to much
conflict. The legally-recognized "modern" municipal officials have been unable to
govern water use, and the strongest individuals and groups are now able to dictate
water distribution.

Conflict management may work better through informal mechanisms, such as
provided by "traditional® roles and institutions, than through legalistic ones. So
long as the authority of the tribal elders among the Marakwet in Kenya and the
Sonjo in Tanzania remained intact, conflicts have been managed with little
difficulty. The traditional irrigation headman role in Sri Lanka, the vel vidane role
documented by Leach (1961), was abolished in 1958 and his responsibilities were
vested in elected bodies of water users (Cultivation Committees). These were in
turn abolished in 1977 and replaced by an appointed Cultivation Officer (Moore,
1979). Not only conflict management but most other irrigation activities have
suffered, with the result that the government is now seeking to establish water
user organizations building on old and new "traditions."16 The key element for
effective conflict management roles is not whether they are "traditional" but
whether they enjoy the confidence of water users. Imposed roles from outside are
not likely to have this, though roles evolved with users' knowledge and cooperation
could.

Confliet resolution as an organizational activity resembles drainage as a
water use activity. Because it may not always be necessary, it is taken for granted
more easily and more often than other activities. Moreover, the preferred
situation is where conflicts, like removing excess water, are handled gradually,
naturally and imperceptibly.

External Organizational Activities

Organizational activities have been discussed thus far as "internal" to a
particular set of water users, who make decisions about what they should do
collectively, who mobilize resources from members, communicate and resolve
conflicts among themselves. In fact, each of these activities can be undertaken
"externally" with reference to other water users or with officials who operate at
higher levels. We will not explore this distinetion at length here because it
requires consideration of levels of organization, the subject of the next chapter. It
should be clear that organizations for irrigation management operating at one
level, such as the field channel or distributary, may participate in management
tasks at other levels.

Farmers managing a distributary canal, for example, may be involved through
their representatives in decision-making that allocates watsar among canals,
something which these particular farmers cannot decide on their own. When facing
& major repair problem, users may mobilize resources from a government agency
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-- heavy equipment or subsidized cement purchases, for example. Some of the
communication which an organization undertakes will be with persons or agencies
outside its own ranks, and a good share of conflict management activity will
involve negotiations with othepr groups.1?7 A number of the cases cited above
suggested that conflict involving water is often more serious between communities
than within them.

The four organizational activities identified in our analysis thus apply to
water management relations both among users at a particular level and with users
and officials at other levels. To understand better the possibilities and problems of
farmer organization for improved irrigation management, we need to ccnsider the
matter of "levels," to identify what kinds of participation can usefully oceur where
within irrigation systems.

FOOTNOTES

1Hunt and Hunt (1974) analyze their Mexican case in terms of two systems,
Physiecal and social. The first subsumes "the relevant physical environment (e.g.,
the amount of water available plus the artifacts in and on the ground, dams, canals,
sluices, ete.)"; the second covers "the social organization connected with the
control of the physical system(s)." {1974: 135). we find it better to distinguish
three focuses of irrigation management activity as analyzed below.

2How these activities compare with irrigation activities discussed by others
previously in the literature is analyzed in Annex 2, pages 184-186. This will be of
interest to some readers but we do not want to interrupt the progress of our
exposition by presenting it here.

3This analytical framework creates 64 "junctures" of activity., Not all will be
relevant all the time. In his analysis of user-managed irrigation systems in the hills
of Nepal, Martin (1986) is concerned with only 24, since design and construction are
ro longer relevant (only O&M), and there are no problems of drainage given the
slopes and soil characteristies. Acquisition, allocation and distribution are
essential for sueccessful irrigation, and all four kinds of organizational activities are
provided for either by rules or precedents.

4In  their analysis of irrigation as a physical process, Eggink and Ubels
(1984:136-142) identify capture, distribution, application (of water to the soil), end
drainage as the four "stages." We have already stated why allocation deserves
explicit attention. Application is usually an individual activity, not requiring
organization or participation among users, so it is not included here. Eggink and
Ubels give usefu] comments, particularly on drainage.

SIn the case from Tamil Nadu, India, for example, farmers have specially appointed
persons, as discussed in Chapter 5, to patrol the supply channel to ensure that their
tank receives its share of the water issued to a string of tanks off the Hanuman
River (Meinzen-Dick, 1984). Such water guards may be prepared to use or to
mobilize force to stop any encroachment on "their" water. These acquisition
methods as well as paying bribes to officials if necessary are reported also in
Andhra Pradesh state by Wade (1982 and 1984a). On the system of payments, see
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Wade (1982a). Patrols are necessary in hill irrigation systems in Nepal to minimize
landslides' interruption of water acquisition (Martin and Yoder, 1983).

6A warabandi system allocates and distributes water among users along a channel
according to fixed periods of time. If the flow of water is constant, the amount of
water thus supplied is proportional to the amount of time, usually set in relation to
respective field sizes. See Reidinger (1974) and Vander Velde (1980).

7Johnson (1982:159) in discussing drainage problems in the Indus Valley irrigation
systems of Pakistan notes that while "elaborate models" have been developed to
determine whether public tubewells ecould successfully lower the water table, "very
little effort seems to have been spent identifying how they should be operated and
by whom. In particular, minimal attention was paid to issues of organization and
human behavior. No effort was made to educate water users about their role in the
system, nor, as indicated by the size of the public tubewells, was there any real
appreciation of the difficulties of organizing farmers across one or more
watercourse areas." Cited in Sims (1986:100-101).

8Mitchell (1976) describes how the canal system begins in moist forest regions and
ends in low, dry montane thorn steppes. There are several reservoirs in the system.
The two major ones are filled during the night and used during the day to irrigate
fields near the central town, with some water for the fields also being drawn from
the main irrigation canal. The network of minor eanals permits separate use of the
reservoir and canal water. A simple system of gates has been designed to control
the flow since overflowing would destroy the canals. In this case as in others, we
see how quite different systems of allocation and distribution are used in the dry
and rainy seasons.

9A comparison of how these four categories of organizational activity relate to
other analytical schemes is considered in Annex 2, pages 184-186.

10The Chherlung organization allocates water on the basis of "shares" that have
been purchased, either when the system was first built or subsequently as it was
expanded. In 1982, it sold shares for 250 rupees (about $20) apiece to mobilize
funds for making improvements (Martin and Yoder, 1983). During the rainy season,
farmers take turns walking daily patrols (in pairs) along the channels to wateh for
signs of damage so that preventive maintenance can be quickly undertaken. In
Chherlung, all members are assigned to one of seven work groups, each responsible
for any maintenance necessary during a particular day of the week. This means
that there is always a group ready and obligated to work to keep the system
operating during the crucial growing period. If emergency maintenance is needed,
all members are required to join work parties or to pay a fine if absent.

i two farmer-managed systems in Thailand, 1200 and 2500 acres in extent,
similar resource mobilization occurs. For repairing the weir, farmers must bring a
certain number of stakes and certain tools, according to the instructions of the
irrigation headman. A careful system of supervision and control operates for labor
mobilization. Identification cards are given out at the beginning of each work day
and are collected at the end of the day by the headman to check on who has worked
a full day as required (Abha, 1979).

12Responsibilities for labor contribution were not as precisely assigned but
traditionally farmers had contributed labor for maintenance under the direction of
the headman, and this appears to have continued.
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13The village winning the 1981 competition, Glonggong, had invested $270-400 per
hectare in upgrading its system, with land levelling, consolidation of holdings,
lining of canals and installation of cement turnouts to all fields (to assure precision
and equity of distribution). Over 70 percent of the area was able to undertake
triple-cropping, due to these improvements. With introduction of shorter-season
varieties, annual yields of 7.5 - 9 tons of paddy per hectare were obtained (Adams,
1983).

14These conclusions match those of a broader comparative study on local
institutional development and performance (R. Doan et al., 1984: 5-16; Uphoff,
1986a: Chapter 8).

151n the past, such periods of breakdown in cooperation had the beneficial effect of
allowing fields to lie fallow and regain their fertility. The government has now
built a permanent aqueduct which requires little maintenance, so the wards no
longer need to cooperate, and to avoid conflict, they take turns using the land
irrigated by the permanent structure.

16The vel vidane role was already declining in its effectiveness by the latter 1950s.
Leach (1961) reports that the vel vidane in Pul Eliya was himself engaged in
ongoing conflict with some of the more important families in the village. The
Cultivation Committees had a checkered but on balance positive record of
performance, at least through 1973 after which date they became politically
appointed rather than elected (Uphoff and Wanigaratne, 1982). The Cultivation
Officers which succeeded them were also political appointees. The introduction of
water user groups in Minipe (de Silva, 1981) and in Gal Oya (Uphoff, 1985) has
found farmers prepared for collective action following earlier precedents.

17How "external" communication can differ from "internal" communication is
suggested by observations from Pakistan and Iraq that only large landlords have the
resources required to cultivate contacts with the irrigation agency. The costs of
such communication include money for transportation, hospitality and even bribes
(Lowdermilk, Clyma and Early, 1975; Fernea, 1970).
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Chapter 4

WHERE CAN PARTICIPATION QCCUR?
Levels of Operation and Organization in Irrigation Systems

Efforts to assess farmer participation in irrigation management have often
focused on differences between "large-scale"” and "small-scale" systems. There are

"Levels" within an irrigation system are socio-technical in that they can be
defined both physically and organizationally. First, there are levels of operation
which are established by physical points of water control --such as a gate or
diversion structure -- between the water source anag the fields. Below any control
structure, one can identify a command area which receives water from that point
and which constitutes g level of operation. Sueh 8n area may be divided, and
subdivided, by subordinate control structures, creating lower levels of operation by
dividing the water into different flows. The lowest operational level is established
by having a structure (referred to as a "turnout" or "outlet") which serves a channel
from which a number of fields receive a flow of water that must be distributed
among them (such a channe] may be called a field channe] or watercourse). At any
level of operation there is need to acquire, allocate, distribute and possibly to
remove water.

Paralleling this are levels of organization which are created socially when
Some set of persons at a certain level of operation -- water users and/or agency
personnel -- engage in the organizational activities described in Chepter 3:
decision—making, resource mobilization, communication, and confljet management.
To the extent that these activities are being carried out, whether by water users or
by government officials, there exists Some organization which corresponds to that
level of irrigation system operation.  Since the activities may be handled
informally rather than formally, there is usually at least some degree of
organization at each operational level. But the organization may be quite
perfunctory and even unsatisfactory.

Analyzing levels from these twin perspectives of (a) operation and (b)
organization directs consideration toward whether they mesh -~ and how well. The
socio-technical nature of irrigation management is manifested in the interaction of
these physical and social sets of activity. When Planning or assessing water
Mmanagement at any level, one needs to look at the eonjunetion -- op disjunction --
of these two sets of activity so as to bring together control over water (operation)
and over users (organization). Levels are most clearly defined in terms of physical
structures, which form a link between water and users.
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The approach taken here encourages more comparable references to levels
within irrigation systems. It inverts the standard nomenclature of "primary,"
"secondary" and "tertiary" levels to gain a more uniform unit for analysis and
action. The level at which farmers actually obtain and apply water in their fields
is the most basic one, and one which all systems have in common.* The standard
terminology which regards the main system as the "primary"” level and the users'
level as "tertiary" (or even lower) is a top~down view which can just as well be
reversed. We begin from below, taking the field channel level as the first level for
consideration.

Types and Levels of Irrigation Systems

The simplest type of irrigation system hes only one level. All farmers in the
system share water from a single source, delivered through a common channel
without major bifurcations or other controi points at which the flow is sub-divided.
Instead a single volume of water is shared among users, more or less equitably.
These farmers have a common interest in ensuring and possibly enlarging this flow,
though there may be conflicts of interest over its distribution. Management of
such a system can be accomplished through a one-level organization, which
corresponds to the single operational level. If the number of farmers is small, as is
likely the case, this organization may be quite informal.

The Sonjo in Tanzania provide an example of one-level systems of surface
irrigation. These village systems receive water from small springs which are
independent of one another. Their management is embedded in the village social
organization, with a eouncil of elders overseeing all activities and dealing with any
disputes. Other examples of one-level systems include tubewells in Bangladesh
(Howes, 1984) and the irrigated perimeters along the Senegal River which use lift
pump systems (Fresson, 1979; Adams, 1977; Patterson, 1984).2

One-level system: have the greatest degree of farmer participation and
control, and conversely, the least ageney involvement. Farmers having constructed
the physical system will handle all operation and maintenance tasks. This is due at
least partly to government agencies' lack of interest and resources to become
involved in many small systems, especially if they are functioning satisfactorily.
Agencies such as the SAED in Senegal may provide technical advice or eredit, but
the manpower requirements for agencies to actively manage such small systems
are prohibitive.

A key feature of these one-level systems is the relative independence of their
water sources. The amount of water taken from one spring, tubewell, river
diversion or small reservoir will have little if any effect on other similar systems.
Nevertheless it is important to remember that the wells in an area ultimately share
a common water table, and river sources can be diminished. If the supply
decreases or the demand increases markedly, the water taken by one system may
reduce the water available to other similar systems, thereby offsetting the above-
mentioried independence.

* Colleagues at Utah State University refer to this as the "unit command area" in
their computer modelling of irrigation systems.
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Two-level systems are found with larger water sources and command areas or
where several small systems are interdependent. In such circumstances, a second
level of organization becomes necessary to allocate water among the lower-level
units and to arbitrate disputes among them. The ahar systems in Bihar state of
India draw water from common feeder canals (pynes) and thus need at least
informal communication and decision-making. As reported in Chapter 3, they have
informal but adequate methods of resource mobilization for maintenance. Such
systems may function mostly as one-level operations but in some respects they are
two-level systems. They operate through horizontal rather than vertical linkages,
i.e.  through cooperation among similar systems that have no superordinate
decision-making body.

The furrows constructed by the Marakwet in Kenya are intended to supply
water to one-level systems. But clans more distant from the water source find
that the labor required for digging a channel is so great that several often join
together to construct one large furrow with several major diversions to each clan's
territory, making this a loose two-level system. The formation of a federation
among formerly independent zanjeras in the Philippines, each taking water
independently from a river source also provides an example of this process, though
if their constituent work groups (discussed below) are counted, their federation
constitutes a third level of organization.

Any system having more than one level will be hydrologically and
organizationally more complex, with several levels of organization corresponding
to operational areas established by physical control points. Within such systems,
there will be multiple small command areas and small groups of users, each served
by a ecommon turnout structure and field channel. Such a unit command area
represents the basic level of operation and of actual or potential organization.
These structures establish socio-technical units that resemble one-level systems in
many ways but which lack independence of action.

The size of these basic units of operation and organization is determined by
considerations of hydrology (the size of the smallest area separately commanded)
and by the average field size, as well as by social considerations such as residential
proximity, ease of communication, and social homogeneity. The larger the
command area and the smaller the holdings, the greater the number of water users
in a turnout group. Conversely, having smaller areas and larger holdings will
reduce the number of users in the lowest level of organization.

The number of farmers cultivating within what are c.ten called "turnout
areas" appears to range most often between 10 and 15, aceording to a study of
small-scale irrigation in the Philippines, Malaysia and Laos (Coward, 1977). New
water user groups in a large-scale system in Sri Lanka exhibited a similar range.3 A
study of irrigation in Niger found the number to be 8 to 13 (Laucoin, 1971). The
official size of the basic small group in Taiwan Irrigation Associaticns (where
average farm size is ver: small) is about 50 members, but informally these are
further subdivided (Moore, 1983).

Like water users in a small one-level system, all the farmers within a unit
command area have a common interest in its water supply and operation, even if
there may be competition over the water available within that area when supply is
limited. Maintenance tasks are important at this level for facilitating both water
access and water control. In practically all systems, large and small, having many
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levels or just one, operation and maintenance at the base level are the
responsibility of water users.4

What distinguishes these basic groups in complex systems from water users in
a one-level system is that there are a number of similar base groups all sharing
water from a common source at a higher point in the system. This usually elicits
some degree of organization at that higher level, though it also provides occasion
for conflict between base-level groups.

An interesting example of a two-level irrigation system with intermittent
organization at a third level is reported in the Papua-New Guinea village of
Wamira. Our analytical framework clarifies the problems and dynamies of such a
situation. The social system of Wamira -~ a village divided into two wards which
each in turn encompassed multiple hamlets -- would appear ideal for a three-tier
organization for irrigation (village-ward-hamlet). But the wards had a history of
hostility toward each other, and each usually operated its own irrigation system,
obtaining water from separate rivers. Within each system, hamlet groups had their
own off-takes and distribution channels. Since the wards had independent sources
of water, there was no need for village-level organization, and two two-level
systems operated side by side.

As reported in the previous chapter, the two wards from time to time
cooperated in constructing a common aqueduct which supplied a field area they
could cultivate in addition to their gardens. For this they would establish an
informal organization at the third level for some time, involving extensive resource
mobilization in the construction phase, through ad hoc decision-making and
communication. However, the inability of the organization at this third level to
manage conflicts between the wards meant that maintenance would eventually stop
and the aqueduct would fall into disrepair.

The field area in Wamira would then then go back into fallow until some new
but short-lived organization at the village level reconstructed the channel. This
cycle was ended when the government built a permanent aqueduct that does not
need any maintenance by users. No third level of organization has existed since
then in Wamira, even intermittently. The two wards have agreed between
themselves simply to alternate use of the field area, so they do not have to
cooperate at all on irrigation management. The system can operate without any
further decision-making, resource mobilization, communication, or conflict
management at the third level of organization.

Three-level organizations for irrigation represent additional complexity and
possibilities. The Sananeri tank irrigation system in Tamil Nadu state of India is an
interesting example, having informal organization at the lowest and highest levels.
Most of the decision-making, resource mobilization, communication and conflict
management are focussed on the tank (which is filled by a channel from the
Hanuman River) and on its command area of 440 acres. At this second level of
operation and organization, one finds officers and a treasury plus staff hired by the
tank association.

The command area is divided into three sections, each constituting the first
level of operation, served by its own channel which is fed by one of the tank's three
sluices. The tank association employs for each section two diteh-tenders
(niirpaayeci) who apply water to fields according to an allocation scheme agreed on
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at the tank level, so there is no need for any formal organization at this first
operational level. But there are patterns of informal decision-making, resource
mobilization, communication and conflict management, and organization of a
rudimentary sort can be said to exist.?

In an upward direction, the Sananeri association cooperates with user
associations for the other tanks served by the same canal from the Hanuman River,
establishing an informal third level of organization. The associations coordinate
their off-takes of water to fill their respective tanks from issues given by the
Public Works Department, which manages the main river system. (The PWD-
managed river system constitutes a fourth level of operation and organization, as
discussed below.) From time to time, delegations of representatives from all the
tank associations will approach the PWD for special water issues or for needed
repairs to the canal. Although the PWD is responsible for maintaining the canal,
groups of farmers sometimes do maintenance work on it, using their own funds and
labor, partly to ensure regular supply and partly to build up good will with the PWD
to enhance their bargaining position on water allocation (Meinzen-Dick, 1984).

The formal three-level organization managing the Chhatis Mauja scheme in
Nepal, discussed previously, actually has an informal higher level, similar to the
third level of the Sananeri system just deseribed. There are 54 village committees
at the base, joined in nine area committees, which in turn make up a central
committee for the 7,500 acre area, with officers directly elected by the
cultivators. Because three other user-managed systems also draw off water from
the Tinau River, the systems have established some joint communication, decision-
making and conflict resolution. But because they have independent off-takes,
there is no common resource mobilization at this fourth level.

Beyond three levels of organization, the role of users becomes relatively
attenuated in any large system. The Pekalen Sampaen system in Indonesia, for
example, covering almost 700,000 acres is made up of 139 sub-systems. These
average 5,000 acres each, but range from 70 to 43,000 acres, having between one
and four levels themselves. The whole system is divided into three large districts,
and further into eleven sections, and then into sub-sections, and sub-sub-sections.
Water users are actively involved in various management activities from below at
the first and second levels, and sometimes at the third, but not higher.

The Lower Lalo system in the Philippines, irrigating 7,000 acres, is an
example of a relatively small scheme with more than three levels of operation and
organization. For management purposes, the system is divided into five "distriets,"
which are subdivided into "zones" -- ten in all. At the lowest level of operation
and organization are the "rotation areas" of which there are 93 in the system,
averaging 75 acres each, a convenient and manageable base unit.

The Muda scheme in Malaysia is an example in between. It has 200,000
irrigated acres, of which 85,000 acres were covered by farmer organizations by the
middle 1970s. The Muda authorities adapted many features of the Taiwan Farmers
Association model, and thus set up small "work groups" of 7 to 10 farmers who
cultivated about 50 acres as the basic unit. These groups are aggregated into
"Small Agricultural Units" (as in Taiwan) which encompass a single village or
several villages with about 150 acres. The SAUs in turn are each attached to one
of 27 Farmers Associations, a third level of organization set up by the Muda
Agricultural Development Authority, the agency in charge of the system. It
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appoints general managers and staff for the associations, each of which has a
representative on a Board of Directors (fourth level) for the entire scheme
(Afifuddin, 1978). The FAs average about 3,200 acres in area, an appropriate size
for third level organization.

In parts of the Indus river valley irrigation network in Pakistan, the size of
first-level command areas are on average 400 acres, several times the "norm"
discussed below. Size of holdings is rather larger in this system than most of the
other irrigation schemes found in other developing countries, and the intensity of
cultivation is considerably less, the systems having been designed more for drought
protection than maximizing yields. We note that there have been suggestions for
reducing the size of the watercourse area, by redesigning the watercourses and
increasing their number (Merrey, 1983).

The portion of the 250,000 acre Daghara irrigation system in Iraq studied by
Fernea (1970) is interesting because its local organization for irrigation is part of
the more comprehensive social organization of the El Shabana "tribe." Water
acquisition is not a problem for users in the area since the government built the
system to provide water to everyone. There is little decision-making to be done by
water users. At the lowest level, small groups called fakhds with about 10 to 30
adult males make all decisions by consensus, with no specialized roles for water
management. Resource mobilization, communijeation, and conflict management all
oceur regularly but informally at this level. At the next higher level, larger groups
(shabba) with 20 to 50 adult males cooperate in water allocation, maintenance,
conflict management, ete., still with no formal leaders for irrigation (though sada,
descendents of the Prophet, are supposed to encourage productive and amicable
relations among users by setting a good example). The third level of tribal
organization, the ashira, is much larger, with 500 to 900 adult male members. It
has a socially and legally recognized leader (shaykh) who oversees irrigation
activities and also represents the community in dealings with the government
irrigation bureaucracy. Beyond this level, water users are involved only indirectly
or informally in water management. This is the pattern we find generally with
large irrigation systems. Figure 2 on the next page depicts a number of systems
which range from one to four levels.

Rationale for Analyzing Levels of Operation and Organization

This way of looking at levels inverts the way in whieh irrigation systems are
usually described now, in purely technical terms and from the top downwards. The
highest level, corresponding to the area served by the total supply of water is
called the '"primary" level by engineers and planners, with subdivisions in
descending order referred to as "secondary," "tertiary," and even "quaternary."
Depending on the size of a system, of rcourse, these levels can represent quite
different hydrological and sociological realities. In Pakistan, the "tertiary" level of
community-managed irrigation systems in the Northwest Frontier Province is small
and compact, with complete farmer responsibility for management. It bears little
resemblance to the "tertiary" level of systems in the Indus Valley of the Punjab,
which will be a hundred times larger and entirely under agency control.

The analysis here, by starting with delineation of "first-level" hydrological

and sociological units of operation and organization at the base (unit command
areas), no matter what the overall size or structure of the irrigation system, offers
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Figure 2: SCHEMATIC COMPARISON OF IRRIGATION SYSTEM STRUCTURES,
BY NUMBER OF LEVELS OF OPERATION AND POSSIBLE ORGANIZATION
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a more comparable way of speaking about "levels." Where a "second level" as
defined here exists, its functions will be more similar from system to system than
are the "secondary" levels of irrigation systems which as conventionally classified
can encompass areas anywhere between 100 and 100,000 acres.

The nature of irrigation management tasks will vary between lower and
higher levels of irrigation systems. Although no definitive rules hold across all
systems, some general tendencies can be noted, such as the generalization that
farmers are most active and have most responsibility at the lower levels, while
agency responsibility will be greater as one comes to "higher" levels.

There is no necessary point at which responsibility gets taken over by the
agency. In the Chhatis Mauja system, the third level organization interacts with
the government but farmers carry out all management functions for the 7,500
acres. Indeed, when officials tried to intervene in system management, the
farmers' organization challenged it to assume full responsibility for the system or
to desist from what users saw as "interference." The government chose the latter
course. At the other extreme is the Mwea system in Kenya where the system was
Rlanned for virtually no user participation in irrigation management even at the
lowest level; water was to be delivered to farmers' fields by agency personnel.
This has proven to be not only exceedingly costly but also unconducive to good
irrigation results.
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One observable tendency is for higher levels of organization to operate more
formally, although informal procedures and consensual norms will exist even at the
highest levels. When the number of persons involved in irrigation management is
larger and the distance between points in the command area is greater, more
explicit decision-making processes and written records become necessary. Social
pressures which could elicit cooperation in small groups with more informal modes
of operation are no longer as effective. When more people are involved and there
is less frequent and less personalized interaction, explicit procedures and
formalized sanctions will usually be needed to sustain widespread coordination of
activities.

Direct participation of farmers in eollective decision-making is more feasibie
at lower levels. The area and number of farmers encompassed by a level increases
as one goes "upward" in a system, from first to second or from second to third
levels. As this happens, engaging all water users in deliberations becomes more
difficult to arrange. Instead, representatives of the lower levels are likely to
function as part of the higher-level organizations, in a form of indirect
participation. Executive or committee styles of decision-making become more
common than assemblies of all members.

Land and labor contributions as a mode of resource mobilization for irrigation
management are more feasible and useful at lower levels; they are usually more
difficult to mobilize and manage at higher levels of operation. The Chhatis Mauja
case shows that with good organization, "in-kind" resources can be mobilized and
used effectively even in a three-level system, so it is possible to accomplish a
great deal with non-monetary resource mobilization. Still, at higher levels, eash
becomes more important, with salaries and purchases of materials and equipment
necessitating some monetary contributions for organization and operation.

The nature of irrigation management tasks will change according to the level
within the system where they are addressed. In large schemes, for example, what
is regarded at the lower levels as water "acquisition" corresponds to higher-level
activities of water "allocation and distribution." Also in larger systems, water
users will have to give relatively more attention to the tasks of operating and
maintaining their organizations -- compared to managing physical structures --
because organizational arrangements will have to be more complex. Further, in
larger systems, users' organizational management activities will be directed
relatively more toward what goes on at other levels, and particularly toward
agency personnel involved in irrigation management.

The correspondence between technical levels of operation and social levels of
organization in a system should always be considered. One recurring issue is
whether it is better to join together residential neighbors or "field neighbors" ~-
cultivators who share a common source of water rather than being members of a
social community (Coward, 1980). We consider this question in Chapter 8, but note
here that the set of persons in the organization should usually be those who are
involved in the operation at that level, whether or not they happen also to be
residential neighbors.

Where holdings are fragmented and held in several areas of a system, it may
make sense for work groups to be formed without respect to where the farmers'
landholdings are located, as reported in some systems in the Philippines (Siy, 1982),
India (Sengupta, 1984) and Mexico (Downing, 1974). Another reason for not
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organizing groups always according to members' proximity to one another as
cultivators is put forward in the Muda scheme in Malaysia. There it was hoped that
mixing upstream and downstream farmers in the lowest-level work groups would
foster a spirit of cooperation instead of competition between head and tail.
Whether this had the intended effect is not reported (Afifuddin, 1978).

Where new irrigaticn systems are being constructed in an area that is already
settled and cultivated, attention should be given to designing the system to serve
existing social groups. This was done to some extent in the construction of certain
large canal systems in India which provided an outlet for each village (Wade, 1979).
Studies in Pakistan show the advisability of this by a negative example, where
watercourses in the Punjab were laid out without regard to the pattern of
landholdings among kin-based "brotherhoods" (biradaris) which formed the besis of
social organization. The potential for cooperation to emerge from existing
patterns of decision-making, resource mobilization, communication and conflict
management was not capitalized on, and it has been difficult to obtain cooperation
between members of different biradaris who cultivate along a given water course,
even when all would benefit from working together.”

Relation Between Number of Levels and System Size

Recognizing that "levels" in irrigation systems can be understood both in
organizational terms and in operational terms is important, and achieving a
correspondence between these social and technical sets of activities is crucial for
satisfactory system performance. From our analysis of cases in the literature, we
have observed that differences in the number of levels found in irrigation systems
can be roughly characterized in terms of orders of magnitude with regard to the
size of command areas. While there is variation due to natural factors like
topography as well as due to man-made causes like engineering design and land
holding patterns, generally speaking, we find the following:

(i) One-level systems Generally under 100 acres -- e.g. the Matam pump
or the first ievel schemes in Senegal, ranging from 40 to 65 acres,
in larger schemes or the phads in large schemes in Maharashtra
(unit command area) state of India, from 20 to 100 acres.8

(ii) Two-level systems Generally over 100 and up to 1,000 acres -- e.g.
or the second level the hill irrigation systems in Nepal, or the
in larger systems Sananeri tank system (440 acres) in Tamil Nadu

state of India. Rotational areas in Taiwan
Irrigation Associations are 125-350 acres, while
the first level "teams" below them cultivate

40-50 acres.
(iii)  Three-level systems Generally over 1,000 and up to 10,000 acres -- e.g.
or the third level the Chhatis Mauja system (7,500 acres) in the
in larger systems plains of Nepal, or the Farmers Association level

(3,200 acres) in the Muda scheme in Malaysia.
The third level ("sector") in the Mwea irrigation
system in Kenya covers 2,000-3,000 acres, for
example.
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(iv)  Four-level systems Generally over 10,000 and up to 100,000 acres -~
or the fourth level e.g. the scheme managed by the S.Y. Farm Land
in larger systems Improvement Association (23,000 acres) in South

Korea, or the Left Bank system (62,000 acres) in
the Gal Oya scheme of Sri Lanka.

Beyond this, the relationships become looser. The whole Gal Oya scheme
(120,000 acres) has five levels of operation and should have five levels of
organization when the current prcgram of introducing farmer participation is
completed. The Gezira system (2 million acres) in Sudan also fits the secheme of
analysis in terms of levels of operation (more than five), however it has no
coriesponding structure of levels of organization. Neither does the Rahad secheme
(300,000 acres) also in Sudan, which has fewer levels of operation (four) than
expected according to this "orders of magnitude" analysis.

Our intention here is not to propose some fixed or necessary relationships.
Rather it is to report a quanti:ative association we have observed in the number of
operational and organization levels in irrigation systems according to size. The
mid-point in these ranges is in many ways more descriptive than the range itself.
This would make the first level of operation and/or organization typically about 50
acres, while the next level (or size) would commonly be several hundred acres. The
third level would be several thousand acres, the fourth level, several tens of
thousands of acres, and so forth.

It might be thought that these levels should be denominated in terms of the
number of farmers rather than the number of acres. Unfortunately, the number of
farmers operating and organized at a particular level will always vary because
average holding sizes differ so mueh across systems. If we used the number of
farmers to delimit ranges, we would have to state each end of the range itseif as a
range, which would make comparisons even more complicated.

In situations where the average landholding size is small, the area subsumed
under any particular level will tend to be at the lower end of the ranges desecribed
above. This is because the number of user-members would otherwise be greater
and also because the larger number of smaller holdings makes operational activities
more complicated. Where holdings are large, the converse is true. Fewer users
need to be involved and the tasks of management are simpler, so the area can more
easily be in the upper end of the range.

While resource mobilization may be easier with larger numbers of water
users, the other three organizational activities, decision-making, communication
and conflict management, are not. At all levels in a system, some persons --
whether water users or agency staff -- will have to be carrying out, formally or
informally, regularly or at least intermittently, the various organizational
functions which aim at ensuring that the operational functions of water acquisition,
allocation, distribution and drainage are managed productively.

Irrigation Groups
Efforts to improve irrigation management often focus on farmers in their

organizational and operational activities at the lowest level, along the channel
serving their fields. In some assessments of water management, water waste is
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blamed on farmers who are themselves the "vietims" of poor management at higher
levels.? Even if one regards farmers as more sinned against than sinning, however,
there is usually considerable scope for improvement at the lowest level. A
necessary but not sufficient approach to improving irrigation management involves
establishing or strengthening base-level organization -- groups of farmers whose
fields are served by a common source. Such "turnout groups" provide the '"building
blocks" for irrigation management structures in any system having muitiple levels.
Just as physical control structures like gates and pipes are needed to prevent water
from just flowing freely at the lower levels, there need to be some social control
structures such as groups provide.

The zanjeras in the Northern Hocos area of the Philippines and the subaks on
the island of Bali in Indonesia are well-known indigenous organizations for
irrigation management, with impressive capacities for resource mobilization and
management as documented by Lewis (1971), Siy (1982), Geertz (1967), and
Birkelbach (1973). It is important to note that these are two-level organizations.
The memvers of a zanjera number beiween 14 and 140, with 40 as an average,
cultivating 50 to 400 acres (the averagc is 140). The effectiveness of the zanjeras
depends greatly on the strength of their constituent work groups (gunglos). These
each have about 10 members (5 to 25) cultivating some 35 acres (26 to 125). The
structure of the subaks is similar, as each subak is made up of tempak groups.
Each of these has its own headmen, similar in duties but subordinate to the
headman of the subak.10 These are about the same size as the work groups already
mentioned at the base level of the Muda organizational scheme in Malaysia.

The Pipe Committees set up in the Pochampad irrigation system under the
Command Area Development Authority of Andhra Pradesh in india were each
responsible for an outlet command area (chak) of about 100 acres. Initially, these
cominittees were informal and were made up of 5-6 sctive farmers who were
selected by the irrigation staff and who each represented a 15-20 acre "zone"
within the chak. Singh (1984) reports that the committees functioned better when
their members were chosen by field neighbors within each "zone." This established
better communication upwards and downwards and more sense of mutual
responsibility. Once again, the two-tiered structure proved to be important, even
though the zones had only informal organizations.

This pattern of base-level groups is widely reported in the literature. In the
Chhatis Mauja system of Nepal, the average size of village sub-systems is about 75
members. Within this level of organization there sre informal groups, so the
system actually has more than its formal three tiers. Within the Irrigation
Associations in Taiwan, Irrigation Groups cover an area of about 375 acres. Each is
led by a formally-elected Chief and is supervised by an official from the IA office.
As these are too large to handle all O & M duties, they are each broken down into
three Irrigation Teams, with informally selected heads. Maintenance budgets have
been officially devolved to the Irrigation Groups, but the responsibilities of the
smaller Teams are not very clear.11

Somewhat larger base-level user groups are reported in Daudzai, Pakistan,
but they are broken down into maintenance groups averaging 15-20 members. In
the Punjab, groups go as high as 150, though they too often operate with smaller
sub-groups. Coward (1979) describes base groups in the Nam Tan project in Laos
made up of 40 to 45 field neighbors (range 30 to 60), while in the Mexican irrigation
system documented by Downing (1974), most management activities are carried out
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by groups known as tramos which average about 30 members (range 13 to 41).
Leadership of these groups is considered an obligation and all members must serve
in the offices of president, seribe and treasurer in rotation. There is no formal
organization above the tramos level, though some informal cooperation among
groups oceurs in construction and maintenance. In the Dharma Tirta organizations
being introduced in Indonesia, base groups averaging about 40 farmers are handling
a full range of management functions. It is reported, however, that the kelompok
basic management area may be subdivided into sub-kelompoks where water is more
scarce in order to have smaller management units that can attain better water
control (Duewel, 1982).

Some of the most impressive group activity is reported in the Matam area of
Senegal, where the agency (SAED) works with newly formed groups that receive
pump-lift irrigation for small perimeters along the river.12 Each group chooses its
own chairman and organizes its work as it pleases, handling the day-to-day
operations and Keeping the pump engine ‘ueled. Land development work is
completed in as little as four months, which is judged quite an accomplishment. In
the Bakel area downstream, one group grew from 40 to 270 members, leading to
the formation of many new groups. In Niger, a three-tiered scheme is based on
organizations known as "blocks" with 8 to 13 members (18-25 acres). These are
joined into larger "sectors" which in turn are combined into still larger "zones."

The widespread existence and significance of base-level groups in irrigation
management underscores what N.G.R. de Silva, now chairman of the Mahaweli
Engineering and Construction Authority in Sri Lanka, has referred to as "the power
of small group processes" (1984:5). While a Deputy Director of Irrigation, he
himself introduced a four-tiered system of farmer organization in the Minipe
scheme (15,000 acres) which showed considerable improvement in water
management within several years. Though initiative came from above, efforts to
increase water use efficiency started with farmer organization at lower levels of
the system.

Higher Levels of Organization

The organization developed at Minipe was more than just a collection of field
channel and distributary channel orzanizations. Like most of the more suceessful
cases of irrigation management, the 2ffectiveness of small groups at the lowest
level depended not just on the solidarity of members but derived also from their
vertical linkage to some higher level of organijzation, which could also establish
horizontal linkages and coordination among farmer organizations at the same level
of operation.13

The creation of a federation combining nine zanjeras in the Philippines added
greatly to the performance of the constituent units as shown by Siy (1982). One
impetus for their cooperation was a change in the channel of the river from which
the zanjeras diverted their water supply. As it was increasingly difficult to obtain
enough water, they benefited from coordinating their construction of weirs. The
small groups in the Bakel region of Senegal, referred to above, even though their
sources of water were not interdependent, set up a federation in 1976 after several
years of operating separately. They felt they could deal better with the agency
with which they were working (SAED) if they could take some decisions together.
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Alsc, joint mobilization of funds and labor was possible, and the groups could help
each other keep their respective pumps supplied with fuel and spare parts.14

The rich range and variety of irrigation experience reported in this chapter
gives substance to the abstract concept of "evels" with which we began. What
kinds of farmer participation are possible and desirable will depend on the level of
operation within a system. The primary group of irrigators at field channel level
(the unit command area) represents the "owest common denominator" for
irrigation management. Users are almost always responsible at this lowest level
for the full range of water, control structure and organizational activities analyzed
in Chapter 3.

As decision-making, resource mobilization, communication and conflict
management occur at higher levels of operation concerning larger command areas,
themselves made up of sub-areas operating somewhat independently, the role for
farmers will change, and the comparative advantige of agency personnel as
irrigation managers becomes greater as a rule. Still, there can be farmer
involvement in decision-making, com munication and conflict management at rather
high lcvels of systems through representatives (resource mobilization can still be
direct). Decisciuns establishing policies or priorities will be more amenable to user
inputs than are detailed technical decisions about water issues and schedules. In
very large sysiems, farmer participation at highest levels can become so indirect
as to attenuate the advantages it offers -- intimate knowledge of local conditions,
a strong sense of personal commitment to achieving good performance, and social
solidarity and sanctions to support collective action.

This observation confirms the importance of identifying and assessing
differences in levels when trying to evaluate or provide for farmer participation in
irrigation management. We turn now to a consideration of experience with farmer
responsibility for different management activities at various levels in systems
described in the literature.

FOOTNOTES

1The concept of "scale" presents the following difficulties when one tries to use it
for analysis and prescription:

(a) Scale measured in terms of command area is not likely to be the
same when calculated in terms of the number of farmers in the system.
This latter statistic is more relevant to considerations of participation,
but the former is the more commonly used standard for classification
and comparison.

(b) Determining a standard cut-off point between large and small scale
schemes is practically impossible -- as difficult for number of farmers
as for command area -- and introducing an intermediate category of
"medium-scale" does not eliminate the praoblem.

(c) Where countries have set arbitrary ecriteria for distinguishing scale,
they are quite different. In most Indian states, "sraall" schemes are
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those below 5,000 acres, whereas in Sri Lanka the dividing line is 200
acres, for example. Scale may otherwise be determined arbitrarily by
size of investment.

(d) The actual area cultivated may be larger (even much larger) than
the officially reported command area -- or it may be considerably less.
So the data base for determining "scale" is not as solid as it might
appear.

2As noted later, these small systems can be joined or federated organizationally
even though they are operationally independent.

30f the first 70 groups formed by farmers at field channel level in the Gal Oya
project, two-thirds were in the 10-15 range, and all but three were between 8 and
20 members. Where field channels were longer than average, with more than 20
farmers, usually two groups were iormed, and if there were more than 40 farmers,
three groups. Decisions to subdivide channels for organizational purposes, or to
amalgamate small ones, were colored by social factors like whether farm neighbors
lived near one another or not.

4The one exception to this in the cases we examined was the Mwea scheme in
Kenya. In this agency-managed system, farmers were only "tenants" and all
irrigation management activities, including delivery of water to each field, were
reportedly done by agency employees in the early 1970s. This has been changed
subsequently (Chambers and Moris, 1973).

9The accountability of the niirpaaycei to farmers is reinforced by the practice of
the latter paying the ditch-tenders a set amount of rice per acre served at the end
of each season. This face-to-face transaction encourages the irrigation specialists
to provide good service because farmers can balk at payment if they have grounds
for dissatisfaction. Wade (1979) reports the same practice, for the same reason, in
irrigation systems in Andhra Pradesh state of India.

8There might be joint claim-making on government by the several associations in
the future, to get financial or technical assistance, whiech would represent
externally-directed resource mobilization. But thus far, the Chhatis Mauja
organization has resisted any government involvement in the operation of its
system. If one counts the informal user organization below the village level,
Chhatis Mauja is a five-level system.

7Merrey (1982) shows how a certain cultural predisposition in the community,
described as a fierce regard for "honor" (izzat), makes cooperation difficult in any
case. Cooperation becomes more problematic and conflict-laden however when it
must cross existing lines of soeial organization.

8Patil and Kulkarni (1982:4) report this range, saying that it depends on
topography, but adding also: "In exceptional cases, phads of the size below 6 acres
are also to be found." We noted on pages 69-70 that the lowest level in some
Palistani systems is as much as 400-500 acres, but this is thought to be too large.

9Chambers (1981) rites a statement from the World Bank's 1978 World
Development Report: "Wasteful water management and poor maintenance can be
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blamed in large part on the hierarchy of social relationships among farmers."
(para. 40) No comparable criticism was made of Irrigation Departments.

10There are also specialized "groups" called pekaseh subak which handle the actual
tasks of water distribution and irrigation system upkeep. They are exempted from
payment of a cash tax (per tenah of land cultivated) into the subak treasury, and
receive a portion of the tax left after general operating expenses of the
organization have been met. In the two subaks studied by Geertz (1967), about
one-third of the members were in these specialized groups which did daily
distribution and maintenance tasks on a rotating basis, and which every two weeks
were mobilized to do larger jobs.

lMoore (1983) suggests that the Teams do not have as active or effective a role as
advertised in working out and implementing crop rotation systems, and he describes
the Teams as "shadowy." Moore expresses relief that the systems "were not in fact
managed by rigid adherence to the very elaborate, detailed and very time-
consuming procedures and institutjonal arrangements which are implied in 'official’
accounts (of system operation)."

12A World Bank report says that these groups (of 12-15 household heads each) have
been able to do a better job than SAED of meaintaining the equipment needed for
irrigated agricultural production (Cernea, 1984:11).

1347 partial exception would be the Mexican case reported by Downing (1974),
mentioned above. But even there, the activities of the tramos were orchestrated
informally by the sindico, an irrigation official working for the government. Also,
because farmers often had land in several locations, they could be members of
more than one tramo, and this made for informal horizontal linkage and
coordination. In other irrigation systems in the state of Oaxaca, documented by
Lees (1973), there was little Cooperation between systems, as only two of the 26
villages she studied worked together in maintaining canals.  Such limited
cooperation among water users seems to be an exception rather than the rule.

14Pump technology may seem to create an independent source of water supply, but

there is crucial dependence on man-made if not natural inputs which can give
impetus for cooperation.
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Chapter 5

WHO PARTICIPATES?
User Roles in Irrigation Management

A wide variety of arrangements can be found for managing irrigation
systems, large and small. Sinece our interest is in farmer involvement, we are

responsibilities.

Participation in irrigation management can be differentiated by kinds of
activity and by levels, as analyzed in Chapters 3 and 4. Distinctions need also to
be made in terms of who is engaged in the various tasks of managing water,
struectures and organization, as one should not assume any homogeneous "flow" of
participation. One may be as concerned with who is not participating in various
management activities as with who is.

Our purpose in focusing on different kinds and degrees of participation is not
to propose preseriptive norms. Whose participation is desirable and possible will
vary according to the context, discussed in Chapter 6, as well as according to the
nature of the activity and the level at which it is oceurring. The following
characteristies of participants (actual or potential) are identified to alert observers
to possible imbalances or gaps in user participation. What might be done to remedy
any shortcomings will depend on socio-economie factors, technical constraints,
policy objectives, administrative capacity, and so forth.

The following variables should be considered:

(1)  Location: The most widespread differential in participation in
irrigation activities (and even more so in irrigation benefits) is between
upstream and downstream water users. One of the aims of farmer
organization may be to reduce these differentials by involving
downstream farmers in decision-making, for example, or by establishing
forums to resolve competing water claims in an equitable manner.!

(2) Gender: This is often an "invisible" dif ferential because it is frequently
taken for granted that water management is "man's work," even though
women are heavily involved in the actual work in the fields. Changing
gender divisions of labor is slow and difficult, but biases in participation
opportunities should be noted, and where more equitable and efficient
outcomes could be promoted by more active participation of women in
irrigation management, this is to be supported. (See page 98 below.)

(3) Landholding: This has two aspects, differences in the amount or quality
of land, and in cultivators' tenure status. For example:

Provious Page Blamk
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(a) The mobilization of labor resources for construction and maint-
enance may come from smaller farmers while decisions about
water allocation and distribution rest with larger ones.

(b) Membership on a council which resolves water disputes may be
restricted to landowners, so that tenants are at a disadvantage in
any conflict resolution.2

Rates of membership or meeting attendance may be different between
large and small operators, or between owners and share-croppers, which
affects the outcomes of irrigation management.

(4) Economic Activity: This also has two aspects to be considered:

(a) Where a substantial number of cultivators are only part-time
farmers, engaged also in other activities, their stake in operating
and maintaining the irrigation system, or in expanding it or
making it more efficient, can be different from that of full-time
farmers. Competing demands for labor time may interfere with
their participating in certain management activities. This affects
possibilities for widespread farmer participation.

(b)  Where irrigation water has non-agricultural uses, significant con-
flicts of interest can arise -- for example, between farmers and
fishermen (Abeyratne and Perera, 1984), or with operators of
water-driven mills or turbines. To the extent that allocation
decisions and investments in maintenance of supply must be
interdependent, the "participation" of non-agriculturalists can
crucially affect system performance.

(5) Other Characteristies: Other differentials like age or ethnic back-
ground may in some cases also be important to consider.

In most systems, there is scope for more productive user participation in the
different activities of irrigation management, to arrive at decisions based on
information from and agreement among those affected, to mobilize resources,
improve coordination, and reduce conflict, thereby utilizing water supplies more
advantageously. But how much more participation by whom will be beneficial, in
what specific tasks and at what levels, will depend on the situation and problems at
hand. Because there is some skepticism among various professionals about the
feasibility of more participatory approaches to irrigation management, and because
there is no basis for preseribing amounts or limits of farmer participation based on
deductive rules, we present experience from many irrigation systems with respect
to user involvement. This should provide a basis for enlarging water user roles in
management where capabilities and incentives are appropriate.

Specialization in Participation
In irrigation systems developed and managed by users, one finds a wide range

of situations, from minimal specialization -- where farmers participate in virtually
all aspects of water management and any user may fill any roles that exist -- to a
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high degree of specialization -- where certain persons are assigned to very specific
tasks. Consideration of how users have organized themselves illuminates some of
the possibilities and problems for increased farmer participation in management.

Irrigators can evolve specialized roles for several different reasons: in the
name of efficiency, according to the logic that division of labor leads to more
output froin given inputs of resources; in the name of expertise, as certain tasks
may be done better by those with special skills and experience; or sometimes for
the sake of status, as better-off farmers may either preempt or avoid certain
responsibilities.

There are a number of ways in which specialization can vary. First, there
can be high or low degrees of specialization. In the Iranian ganat system deseribed
by Spooner (1974), cultivators did not have the technical skills needed to build or
maintain the underground channels that brought their water. Craftsmen were hired
to work on the qanats when in need of repair. At the other extreme, one finds the
Marakwet furrow systems in Kenya, where the only specialists are the "blowers"
who sound an alarm when they find a channel needing emergency repair. Everyone
there works on the construetion and repair of furrows as well as on operation and
maintenance.

Specialist roles can be long-standing ones, appearing to be "traditional," or
they can be recently introduced, more "modern" roles. The elders who oversee the
Sonjo irrigation systems in Tanzania represent one extreme, while the officers in
farmer organizations serving the Muda scheme in Malaysia can be taken to
represent the other. The first type may be less amenable to deliberate revision of
responsibilities, though Coward (1976) has documented the adaptation of a
traditional water headman role (nai nam) to assume new functions of water
management in a "mcdern" irrigation project in Laos.

A third way that specialization can vary is whether the roles are devoted
entirely to irrigation management or handle other tasks as well. The
responsibilities of members of the Juntas de Vigilancia de Riego in San Pedro de
Atacama, Chile, are not so heavily specialized that only a few persons can
discharge them, but one can say the roles are "specialized in water" (Lynch, 1978).
In contrast, the shaykhs who handle irrigation tasks in the Daghara irrigation
system in Iraq are tribal authorities with many other duties to discharge as well.

Hunt and Hunt (1976) refer to this as "embeddedness" of irrigation roles.

While the overall level of specialization should not make much difference to
government or donor agencies seeking to support farmer participation, it is
probably true that gaining cooperation will be easier to the extent that existing
specialist roles are more contemporary in origin and more focused on water. These
can provide more accessible rationale and incentives for introducing changes that
further specific irrigation objectives.

An exception would be where the "modern" roles are occupied by persons
possibly from the community who are selected externally, without regard for
competence or local support. This occurs where roles are filled on the basis of
political patronage. It was seen, for instance, in Sri Lanka after 1978 when a new
government appointed Cultivation Officers in place of elected Cultivation
Committees to manage irrigation and other agricultural problems (Moore, 1979).
For any irrigation role to be effective, it must have legitimacy in the eyes of those
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with whom it works. This could be seen in San Marcos, Peru, where an irrigation
agency hired a vigilante to supervise water distribution for the La Huaylla main
canal. The appointee was the son of a man with political connections in Lima. As
he had no standing in the eyes of the irrigators, he and the users ignored one
another and he became irrelevant (Barbara Lynch, personal communication).

Where "traditional" irrigation roles exist they should be examined first, to see
what capacity for management is operative within the user community, and second,
to know what activities need to be discharged on a regular or periodic basis for the
system to function properly. The richness of special roles for irrigation
management developed around the world is remarkable. Describing these roles,
their responsibilities, their relationships with irrigators and officials, the
arrangements for payment, ete. could easily fill a book, and the detail would be
overwhelming.

To give readers an idea of various irrigation management roles that operate
reasonably effectively in existing systems, we offer capsule deseriptions from half
the cases in Annex 3 (pages 187-191). Any reading of the documentation from
which these profiles eame should satisfy skeptics that water users have
considerable capability to handle most irrigation tasks up to a fairly high level.
Whether they will have the motivation to invest talent and energy is another
matter which needs to be considered separately.

Incentives for Participation

The objectives analyzed in Chapter 2 encompass the major incentives that
farmers would have to participate in various management functions. To the extent
that opportunities like increased production, improved water distribution, or
reductions in conflict are valued by users and can be promoted through their taking
certain responsibilities, the prospects for user participation are increased. We
consider here some of the main factors affecting such incentives.

Weater Supply. The adequacy and reliability of water supply is often the main
factor which influences user decisions to participate. Where water is abundant,
there is litile need for users to undertake tasks apart from maintenance, and in
some cases, even maintenance work may not be necessary (Valera, 1985). At the
other extreme, if water supply is too searce or unreliable, and collective action
cannot lead to any improvement in supply, participation offers littie payoff.

This suggests a curvilinear relationship between water supply and incentives
for participation, with negligible incentive at either extreme of scareity or excess.
Few empirical studies have tried to desecribe the "eurve" this implies. Uphoff et al.
(1981) suggest that the relationship is shaped like an inverted U, with user's
willingness to invest in participation being low at either extreme of water
abundance or scarcity. Farmer opinion data from the Gal Oya scheme in Sri Lanka
support this hypothesis statistically. Wade (1984), drawing on his study of 31
villages in the Indian state of Andhra Pradesh, proposes a slightly different shape,
an inverted J. More systematic research would be required to establish such a
relationship more precisely, but some empirical work supports the proposition that
"participation" would be most active and extensive in some middle range of water
availability.
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The exceptions would be where collective action could inerease supply -- by
constructing and managing facilities for acquisition or by increasing water
allocation and distribution from higher levels within large systems -- or ecould curb
damage caused by excess water. As suggested in Chapter 2, since participation
entails invariably some costs for water users, there is no basis for trying to
maximize farmer involvement in irrigation management activities. Rather some
"optimum" should be sought. The "middle range" within which participation
provides net benefits to water users may be quite broad and may be hard to delimit
quantitatively, however.

Cost or Difficulty of Water Acquisition. Factors besides gross supply can
enter into the caleulus for user participation. Studies of hill irrigation systems in
Nepal found that roles and rules were more formal and specific where greater (but
not inordinate) effort and expense were required to assure water supply for the
commanded area. Organizations tended to be more elaborate in terms of recording
minutes of meetings, keeping track of work contributions, ete. where the terrain
was unstable or presented great impediments, where diversion structures to
capture water required much labor to rebuild or repair, or where tunnels had to be
built to convey water. Farmers' investment of effort in organizational activities
was correlated with their need to invest in activities conczrning water and the
associated structures, physical and jurisdictional, necessary for obtaining and
conveying it (Martin, 1986: Ch. 5). This suggests that difficulty in acquiring water,
more than its relative scarcity, will determine how extensive is users' organization
for irrigation management.

This proposition is consistent with an analysis of farmer participation "above
the outlet" (Chambers, 1984) where the main impetus for such activity seems to be
the need to obtain and assure adequate water. As noted previously, acquisition
may be accomplished by group labor to capture water and construct channels, or it
may be a matter of lobbying to get favorable allocation decisions made at higher
levels. Sometimas collective action may be needed to ensure -- by patrols, by
bribes, or even by threats or use of force -- that allocated water actually gets
delivered, as seen from the Andhra Pradesh and Tamil Nadu profiles in Annex 3.

Location. Spatial factors often affect who participates in irrigation manage-
ment and who occupies positions of leadership. The traditional leaders who direct
the ahar-pyne systems in Bihar state of India on a very informal basis have an
incentive to get the water distributed broadly and fairly because they, like
everyone else, have landholdings in all parts of the command area, due to high
fragmentation of holdings. The same phenomenon is reported in the Mexican
systems Downing (1974) studied. In Andhra Pradesh state, Wade (1979) found that
community organization for irrigation did not arise or function well in villages
where the largest and most influential landowners had their holdings in head areas
(near the canal) and thus had no incentive to support farmer organization. If such
persons had their land at the tail, or if holdings were more equally distributed,
community organization for irrigation was more likely to emerge and be effeative.
We have noted the general lack of such organization in the Punjab state of
Pakistan, but Merrey (1983) found that where large landowners had problems with
water supply, they were able to mobilize work groups for necessary maintenance
activities.

It is important to consider what other incentives farmers may have to
participate actively and equitably in water management efforts, collectively and
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individually, either as leaders or as members of organizations. Considerations like
the scarcity or difficulty of securing water supply can be significant motivating
factors. They are not the only ones, however. While the self-interested concern of
getting water for one's own field is a real and urgent influence on behavior, the
extent of collective action is seldom fully explained by purely material
considerations.4

One commonly finds farmers placing some value on maintaining harmonious
relations within the community of water users and on ensuring users at least some
minimum of subsistence. To the extent that access to water dramatically affects
people's life chances and even survival in some circumstances, there are ethical
elements attached to sharing water which can mobilize cooperative behavior
among irrigators more readily than among rainfed agriculturalists, who are less
interdependent in their mode of production (Uphoff and Van Dusen, 1984:41-46). In
assessing possibilities and plans for farmer participation, the existence and balance
of material inducements for entering into water management activities need to be
considered. But narrow "materialist" or "individualist" views should not be allowed
to obscure the possible incentive effect of non-material or shared group interests.

Mobilizing Leadership for Participation

Participation of any kind stems from people's decisions to devote a portion of
their time, thought and energy to dealing with problems through some form of
collective action. Organization makes participation patterned and predictable
enough to acquire some recognizable and productive structure. Incentives,
discussed above, give people motivation and make participation more sustainable.
A third influence is leadership, which makes participation more coordinated and
effective by providing direction, encouragement and discipline. This very
complicated subject is not treated adequately in social science theory, but some
discussion is in order here because of its significance for farmer organization and
participation.  The effectiveness of organization and the sustainability of
participation depend crucially on the quality of leadership attracted from among
water users.

The function of leadership is to plan and carry out decision-making, resource
mobilization and management, communication, and conflict management, though
not necessarily to implement them all personally. By taking initiative and
responsibility, by coming up with strategies and concrete proposals, by talking
with, persuading and possibly disciplining others, persons in leadership roles can
energize groups to achieve at least part of the potential that rests in their
aggregated capabilities, interests and ideals.

Roles of responsibility for irrigation management are filled in various ways.
In the traditional irrigation cases from Tanzania and Oman, leaders moved into
their positions by inheritance, whereas at the other extreme, in the irrigation
groups in Zapotee, Mexico, leadership roles are filled by rotation.® More
commonly, irrigation leaders are chosen through consensus or election from the
community of water users, or through selection by higher authorities.

In systems that are largely agency-managed, or where there is a large agency
role, persons in management roles at lower levels may be chosen or appointed by
officials even if the persons selected are nominally responsible to users. In some of
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the Philippine systems under the National Irrigation Administration where farmer
organizations are being introduced, farmer leaders are sometimes selected by NIA's
group organizers, while others are directly elected by farmers; still others are
chosen by a process in which the organizers participate (Ilo and Chiong-Javier,
1983). In the Pochampad scheme in India, the representatives of farmers who
constituted Pipe Committees were at the outset chosen by agency staff, but
increasingly these choices were left to farmers. The consequence was that "real"
leaders were more often brought into irrigation management, with better results
according to Singh (1982).

Many cases suggest that mobilizing new leadership and talent into positions
of responsibility is erucial for improving water management. There is mueh to be
said in favor of working with and through "traditional" leaders, as done for example
in the Laos and Iraq cases. But water management requires both special skills and
strong commitment for high performance. If existing local leadership is satisfied
with the status quo or tied into political networks outside the community, there is
reason to look for new persons who have the aptitude and interest for improving
irrigation.

We saw in the preceding section how "traditional" leaders in India and Mexico
worked to ensure reliable and equitable water availability, at least partly due to
incentives created by patterns of land fragmentation or allocation. On the other
hand, the mobilization of new leadership through deliberate government initiatives
has energized water management in the Pochampad scheme in India, in the Gal Oya
and Minipe cases in Sri Lanka, and in many systems "organized" by the National
Irrigation Administration in the Philippines. There is no evident basis for always
preferring to work with either "traditional" or "modern" leaders in promoting more
participatory water management. One finds in the literature both positive and
negative experience with both kinds of leadership. The key factor seems to be
ensuring "accountability” as discussed by Coward (1976 and 1977) and as taken up in
Chapter 8.

User Groups vs. Local Government

The most common institutions for handling water management responsibili-
ties at the local level are user groups, often referred to generically as "water user
associations" (Cernea, 1984). On the other hand, one finds some instances where
decisions about irrigation, resource mobilization and management, communication
and conflict resolution come under the authority of local governments. These can
range in their origin and style from a council of hereditary elders, as with the Sonjo
in Tanzania, to the "modern" Village Council arrangement established in the Rahad
scheme in Sudan.6

The traditional system of water management in Daudzai, Pakistan appears to
function quite well through a village council of elders (mashers). Yet the notably
effective traditional subak systems in Bali, Indonesia operate separately from the
village (banjar) authorities. When the Indonesian government introduced new
models of irrigation organization in Java, it kept the traditional water headman
role (ulu-ulu) but did not tie it into the village authority structure as had been the
case traditionally. The village headman (lurah) is now sometimes a sponsor of the
dharma tirta irrigation organization at the village level but in some other locations
he has no role (Duewel, 1984).
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In Oaxaca, Mexico, it was previously the case that irrigation groups were
linked to the community government, and persons became eligible for leadership
roles in the tramos by having taken on community responsibilities such as
sponsoring fiestas. However, as the status and authority of these traditional civil-
religious roles diminished, this link has attenuated, as has community control over
irrigation. The expansion of the state apparatus is undercutting both traditional
local government and community resource management. In Peru, the abolition of
traditional civil-religious roles greatly detracted from local capacity for irrigation
management (Mitchell, 1976).7

That traditional village authorities in Andhra Pradesh, India remain effective
in resource management tasks is encouraging, the more so because this local
capacity seems to be demonstrated with most vitality in communities where it is
most needed (Wade, 1984a).8 It might have been expected that the more "modern"
local government structure of the panchayats would have displaced the indigenous
system of elders in handling organizational activities for irrigation. While Wade
did not find all communities discharging such functions effectively, there was
evidence of reasonably good performance in raising funds, hiring specialized staff
to guard the water and “‘elds, and upgrading facilities. Performance could have
been still better if the agency managing the main system would have cooperated
with the communities more fully and fairly.9

One can make arguments for channeling farmer participation in irrigation
management either through user groups or through local government bodies. Both
kinds of institutions have registered some impressive successes, and both have
given their share of disappointments. In our comparative analysis of local
institutional development, we noted that local governments throughout the Third
World have generally shied away from responsibilities for agriculture (Uphoff,
1986a: Chapter 5).

User groups appear to be generally a more promising avenue for irrigation
management than are local governments. Because both the set of resource users
and the water resource itself are relatively definite and delimitable, there is basis
for gaining users' cooperation and compliance through processes of discussion and
consensus, rather than needing to invoke "authority" as local governments are able
and even prone to do (Uphotf, 1986&: Chapter 2). Even if user groups play the most
active role in water management, they are likely to need some links with local
governments which usually will have some role in dealing with land matters.10
Often some combination of membership and local government institutional
channels will be most favorable, combining elements of voluntarism and
authoritative action to derive common benefits.

Participation of Women

Our review of the literature revealed very little documentation on
participation by women in irrigation management. In San Pedro de Atacama,
Chile, women constitute about one-third of the landowners, given high out-
migration, yet their role in the irrigation organization is minor. Women can be
ditchtenders and sometimes members of the Juntas de Vigilancia de Riego, but in
general their role is restricted to participation at meetings. In the Mwea scheme
in Kenya, there are informal women's work groups active in irrigated cultivation,
but women are excluded from public meetings (barazas) with officials. The Rahad
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project in Sudan has taken the unusual step of reserving six seats on each Village
Council for women, but these councils are relatively unempowered. While one
might expect womeui's roles to be negligible in an Islamic country, one of the few
documented activities for women in irrigation is in the Nayband irrigation system
in Iran, where women time the rotation of water deliveries.

These are the most specific references to women's participation that we
found in our analysis of the 50 case studies. We know that women are almost
always heavily involved in the agricultural activities associated with irrigation.
Yet we do not see much direect women's participation in managing the water,
structures_and processes whereby agriculture is made more productive through
irrigation.11  Scholars and practitioners need to be more attentive to the actual
and potential contribution of women's participation in irrigation management.

FOOTNOTES

ln certain schr mes, tail-enders, or at least middle-reach cultivators, may be
better off than head-enders due to soil, topographic water distribution or other
factors. So the general rule should not b= overstated or stereotyped, even if it is a
rule (Wade, 1980; Moore, 1983).

2The Sonjo in Tanzania have four categories of households, some with full water
rights which are inherited within the family, some with limited water rights, some
which must pay for monthly water allocations if they are to receive any water, and
the remaining households which may be "clients" of other households and get any
surplus water not used by their patrons. Heads of households in the first category
make up the council which makes all decision governing the irrigation system as
well as other community affairs. The second have membership in the council but
no voting rights. The other categories must participate in maintenance work but
have no voice in the running of the system (Gray, 1963).

3This latter explanation seems to be more important than the other two, for
example, in the Cumbum valley, Tamil Nadu state in India where wealthier farmers
prefer to concentrate on agriculture or other activities, assigning irrigation tasks
to less well-off persons. (Ramachandran, 1984). Irrigation specialists such as
ditehtenders, often low-caste, appear to be more common in communities that are
more highly stratified socio-economically. Such arrangements are reported in India
(Wade, 1979; Meinzen-Dick, 1984) and also Indonesia (Geertz, 1967), where
specialist groups of poorer farmers are paid to handle distribution and maintenance
(see footnote 9 in Chapter 4).

4An analysis of the progress in introducing participatory water management
organizations into the Gal Oya scheme in Sri Lanka concludes that farmer
motivation should not be seen as limited only to material rewards (minus material
costs) or only to individual net gains (Uphoff, 1985a). Some value is often placed
on the well-being of others, whose problems and benefits become more salient once
organization is created, though probably not to the extent that others' gains come
at one's own expense in zero-sum terms. Concern for others' benefit is generally
manifested within the parameters of what economists refer to as "Pareto
optimality."
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SThe wakils (agents) who supervise the Izki irrigation system in Oman are chosen
from certain families that are thought to be "above" the tribal passions and
conflicts that otherwise divide the community (Wilkinson, 1977). The practice of
assigning leadership responsibilities by strict rotation is reported also for
traditional Japanese communities at the small group (kumi) level, where
responsibilities often included irrigation (Sasaki, 1985).

6This latter system is so heavily permeated by ageney econtrol that is is not
performing irrigation management tasks very satisfactorily. The AID evaluation
reports that the government seems fairly serious now about permitting more local
responsibility, so this might become a more effective system in the future
(Benedict et al., 1981). It was modelled after the Gezira and Mwea schemes.

TThis is deseribed briefly in Annex 3. A different kind of deecline in local capacity
for irrigation management in Peru is reported by Barbara Lynch (personal
communication). On the La Huaylla main canal in San Marcos until about 1970, the
main water management role was the water judge. These judges were usually
millers, whose legitimacy and authority were based on (1) their strong interest in
maintaining good water flow to their mills, (2) their disinterest in the ultimate
distribution of the water among farmers, and (3) the fact that they were water
users but not water consumers. However in recent years the status of the millers
has declined, the demands for water have increased dramatically, and a major flood
destroyed much of the old physical infrastructure. The declining authority of the
old water judges (millers) was exposed by the changing conditions and was found to
be insufficient to survive.

8Recall the reference on pages 90-91 above to a "J-shaped" curve proposed by
Wade relating water availability (or feasibility in procurement) to participation
levels, This suggests that below some level of availability (or above some level of
difficulty) participation drops quickly to zero. This may be because some amount
of participation -- some threshold -- needs to be surpassed before participation is
effective and can be self-sustaining.

90ne of the impediments to community management is the institutionalized system
of corruption governing water allocation and distribution, documented by Wade
(1982a and 1984). One of the intriguing "resource mobilization" mechanisms
controlled by councils of elders is to re-auction the license for selling liquor in the
village, reported in the Indian states of Andhra Pradesh (Wade, 1979) and Tamil
Nadu (Palanisami and Easter, 1983). The license is officially auctioned off by the
government to raise revenue for itself, but the villages regard licensing as their
prerogative and as a legitimate source of income for local purposes. They contrive
to rig the bidding by boycotting or otherwise frightening off any outside bidders.
Someone from the council buys the license for a low price at the government's
auction and it is then re-sold in a competitive village auction that raises money for
common activities such as paying water guards.

10In the Andhra Pradesh systems Wade studied, where traditional 1local
governments oversee water management, the non-irrigation functions performed by
these village organizations are probably important for reinforeing the authority
they exercise over water (personal communication).

Ui her report on observations of women in Asian irrigation, Cloud (1982:2-3)
identified a fairly common role for women as informal negotiators in conflict
resolution, where they could and did reconcile disputes between male irrigators.
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Chapter 6

THE CONTEXT OF PARTICIPATION
Factors in the Environment

The possibilities and productivity of farmer participation will be eonditioned
by the situation in which water users find themselves. The incentives and
constraints they face derive from many sources, but three broad categories of
factors appear most important:

(a) historical factors that affect farmers' willingness and ability to assume
responsibility for various irrigation tasks,

_ (b)  physical and economic factors that shape the supply of and demand for
water, thereby affecting water users' orientation toward collective
action, and 4

(e) socio-cultural and political factors that influence the way water users
relate to one another and to the government.

Each of these areas could be analyzed in a chapter by itself, but it will suffice to
review some of the effects which context can have on the nature and extent of
farmer participation for irrigation management. This should help to guard against
sweeping generalizations or uniform policy pronouncements that ignore contextual
differences.

Historical Factors

The knowledge and skills which water users can bring to the tasks of
management, as well as their disposition to accept responsibility, will depend a
great deal on the origins of each irrigation system. The extent of farmers'
knowledge of irrigation and their knowledge of the arsa can be summarized in four
alternative situations, outlined in the matrix on the mwing page.

Farmers will generally be able to make the greatest contribution where they
have experience both with irrigation and with the area (situation I). This includes
not only contributions to operation and maintenance, but also to design and
construction where a system is being rehabilitated or expanded.

Where irrigation is being brought to a rainfed ecultivation area, some
technical assistance or training in water management principles and techniques
may initially be necessary. This was seen in the irrigated perimeters along the
Senegal River where such efforts were made by the adniinistrative agency. The
same point can be made through a negative example in the case of the Pultan Para
pump irrigation system in Bangladesh where a lack of technical knowledge by users
gave rise to inefficiencies of operation and to ensuing confliet.
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Figure 3: WATER USE[l KNOWLEDGE BASE FOR IRRIGATION MANAGEMENT
FARMERS' KNOWLEDGE OF IRRIGATION

FARMERS'
KNOWLEDGE High Low
OF THE AREA
I Farmers in traditional II: Irrigation being
irrigation system (e.g. introduced into
High Chhatis Mauja, Subaks) settled farming area
or in long-established (e.g. Matam, Bakel,
irrigation system Pultan Para)
(e.g. Abu Raya)
[II: Resettlement of farmers IV: Resettlement of
familiar with irrigation rainfed farmers in
Low into new irrigation irrigation system
system (e.g. Muda, (e.g. Mwea)
Gal Oya)

To be sure, rainfed farmers in an area may have some important information
such as that perteining to local topography or soils, and trad.tional forms of social
organization may be adaptable for irrigation management. Formerly rainfed
farmers or pastoralists may require some training about land leveling or irrigation
practices in order to make the most useful contributions from their existing
knowledge. An intermediate case between I and I would be where farmers have
been irrigating but a new technology such as mechanized pumps is introduced. In
such instances, training is very important to give command over the new
technology, but it would not be a matter of versing them in basie irrigation skills.

Farmers in resettlement projects ecannot be expected to have detailed local
knowledge, at least at the outset. If they come from irrigated areas (III), they may
have enough skill in water management to be able to acquire quickly and to utilize
information about the new system and its envirors. Resettled farmers who lack
experience with irrigation require the most training and assistance before they can
engage in management activities. Moris and Thom point out that in large African
irrigation schemes:

Where initial extension and training has been weak, farmers
become entirely dependent on scheme management for
advice, and they are likely to perform certain key
operations (like field leveling) so poorly that yields are
greatly depressed. This situation in turn reinforces
stereotypes held by managers and staff about farmers' low
motivation and interest... (1985:27)

Large irrigation and resettlement projects often draw farmers with varying degreus
of experience in irrigation, and one of the difficulties in getting them to assume
responsibility effectively can be the heterogeneity of skill and will smong water
users for participating in management of the system. An agency working in an
irrigated settlement area should involve farmers in planning its training and
technical assistance so that appropriately differentiated kinds and amounts can be
provided.

72



These considerations speak mostly to farmers' ability to handle water tasks
proficiently. There are also factors affecting their willingness. The pattern of
prior investment, by creating concepts and eclaims of "property," will have an
effect on water rights and responsibilities for system performance (Coward, 1983).
To know who made the initial decisions and investments to create the irrigation
system indicates in whose interest the system was conceived, located, designed and
built, whether more according to farmer or to government needs. To observe this
is not to suggest that governments do not wish to look out for farmers' interests.
But the way it assesses them is often different from the way farmers perceive
their own. Governments are likely to think in terms of raising national production,
whereas farmers are more concerned with the returns to thair land or labor.
Governments may be looking for projects that can win donor funding while farmers
are seeking to meet family income needs.

When users make the original decision and then construct an irrigation
system, they have more identification with it and are more inclined to take an
interest in operation and maintenance. In community systems in Nepal,
membership and rights to water are based on investment either in the initial
construction or later extension of the physical facilities. The history of previous
community investment in the Tallo Kulo scheme presented certain constraints
when negotiations were undertaken with the government for expansion of the
system. Similarly in some of the zanjeras in the Philippines, the pattern of prior
resource contributions created two categories of membership with different
responsibilities. Those who had provided the land that became irrigated did not
have to provide their labor for subsequent maintenance work, as did other members
who built the system with their labor in order to secure access to irrigated land.l

In some systems such as San Pedro de Atacama in Chile, it may be necessary
to take into account any existing claims of non-agricultural users of water
traditionally used for irrigation -- e.g., for copper mining or urban domestie use.
The consequences of having competing non-agricultural uses are difficult to predict
for water user associations. Conflict with other users, especially if they are
politically powerful, may make cultivators' control of water so unreliable or
insecure that their disposition to sustain collective action is undermined. On the
other hand, an outside challenge to their subsistence can contribute to group
solidarity. One can only note that precedents of non-agricultural use of irrigation
water need to be considered. Some understanding of what has gone before is
important for appreciating who will be willing and able to participate in irrigation
management and in what manner.

It is also important to apply an historical perspective to the irrigation system
itself, in order to recognize that it is continually changing along various
dimensions, such as water availability, intensity of use, population pressure,
cropping patterns, market conditions affecting profitability of production, etec.
The Greek philosopher Heraclites, arguing an epistemological point almost 2500
years ago, achieved immortality with the observation that one can never step in
the same river twice -- it is always changing, if only because one has stepped in it.
The same can be said of an irrigation system. "History" encompasses not only an
awareness of antecedents but also of econtinuous change. The continually changing
factors noted here need to be considered in terms of their implications for farmer
participation, particularly contextual factors which affect the supply and demand
for irrigation water, examined next.
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Physical and Economic Factors

These might appear to correspond respectively to the factors which affect
supply of and demand for irrigation water. But in practice no definite dichotomy
can be found since both factors are interactive. Moreover, both are affected by
socio-cultural factors, discussed in the following section, so a distinction between
physical and economic factors is expositional more than explanatory. In the real
world, farmers' dependence on irrigation, which gives them a stake in managing it
effectively, is established in part by the natural environment (climate, topography,
etc.) but also by the absence of alternative economic opportunities. Cropping
patterns and agronomic practices can be regarded as either physical or economic.
There is a continuum of contextual factors from clearly physical (like soil and
topography) to essentially economic (e.g. availability of labor). The whole set of
factors bear on relative water scarcity, a concept which reflects the balance of
supply and demand.

These factors are important because of the observation, offered in Chapter 5,
that farmers' investment of time and effort in irrigation management activities
reflects their need for adequate and reliable water. Where water is abundant,
there may be little or no need for collective effort to acquire, allocate and
distribute it (though there may be need for drainage activities under certain
natural conditions of soil and topography). Water scarcity gives impetus to farmer
organization and participation, but we also observe that where the supply is quite
limited or unpredictable, the return from farmers' investment of resources in
irrigation facilities and activities ecan be too little or too risky. Both supply and
demand are relative. A very small supply might be adequate for a few farmers if it
could be obtained at an acceptable cost. Physical considerations verge invariably
on economic and even social and ethical concerns. The value attached to even
meager or unreliable supplies of water can be very great.

Factors Relating to Water Supply. One can consider supply of water for
irrigation in a gross physical sense. Is the water that flows in a river, that can be
captured in a reservoir from rainfall run-off, or that is available in underground
aquifers for pumping (a) sufficient in amount end regularity, and (b) sufficiently
accessible for exploitation in irrigation? The first consideration of sufficiency is
affected by patterns of rainfall, topography and soils, and are relatively fixed. But
the second is often quite variable, leading into questions of alternative
technologies and into the availability and cost of factors of production (capital and
labor) which can be invested to capture and convey the water. Technology itself is
not just physical, as the feasibility and use of any particular technique for
acquiring water depends on skills and organization.

The source of irrigation water affects what technology is appropriate and
what kinds of skills and organization are needed. Sources are usually classified as
(a) surface, or (b) groundwater, with the first relying mostly on gravity-flow
techniques and the latter requiring some kind of lifting arrangement. In fact, the
first may be augmented b lifting, and the latter almost always uses gravity
techniques for distribution.Z The nature of the technology used certainly affects
what specific tasks must be undertaken to manage the physical system. It also
affects the degree of specialization of roles in carrying out these tasks. For
example, pump schemes and the ganats discussed previously require considerable
expertise to construct and repair, so these tasks are generally done by specialists,
often from outside the local community (Spooner, 1974; Wilkinson, 1977; Sutton,
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1984). Users need to be organized only to the extent that they can mobilize the
financial resources to acquire such services. In contrast, many surface irrigation
systems use large amounts of relatively unspecialized labor for construction and
maintenance.

In an irrigation system, topography and soils affect what tasks must be
accomplished and the amount of work involved. Surface gravity systems in flat,
heavy soils will require more attention to drainage structures and activities than in
steep hilly areas with light soils. In the latter situation, however, frequent
landslides are likely to direct farmer efforts toward patrolling and maintaining
channels during the rainy season. This may require fairly elaborate organizational
measures, as found in the hill irrigation systems in Nepal.

The scale of the irrigation system in terms of command area or the number
of farmers involved affects the way in which management tasks are performed.
Organizational tasks, in particular communication, become more difficult as the
distances involved and number of people increase, and more formal mechanisms are
generally required in larger systems. As shown in Chapter 4, however, even large
systems disaggregate into smaller units of operation and of organization. The
context of irrigation can be altered by organizational measures that mitigate the
negative features of large scale by establishing multiple capacities for
management within the system, making it a composite of many smaller systems.

Where there are variations in the supply of water, between "wet" and "dry"
seasons or year to year, some combination of technological and organizational
means needs to be found that minimize or at least compensate for fluctuations.
Farmers' organizations often change their activities and mode of operating
between seasons (or even within seasons) in response to variation in water supply
(e.g., Downing, 1974). Government agencies, which tend to operate according to
the calendar or fiscal year rather than the climatic year, need to make allowances
for the different rhythms and patterns of seasonal variation in irrigation and not
have the same expectations of water user associations at all times, such as holding
meetings on the same day of every month.

Factors Relating to Water Demand. Although fluctuations in water
availability are evidently physical, they can be influenced by social activity
through technological means. "Scareity" results from the interaction of supply and
demand. How much water is adequate, and how much effort at control is needed
will depend on the demand for irrigation water, the uses to which it may be put and
the benefits to be derived therefrom. Some factors influencing this are discussed
below.

Cropping pattern. The crops being grown, their water requirements and the
timing of application all affect water management needs.® Diversified eropping
patterns and staggered planting dates in a command area may reduce peaks of
demand, making "supply" more satisfactory, but this generally requires more
careful management of water. Many coordinated deliveries are needed instead of
fewer, larger amounts. Detaijled nanagement of demand through cropping patterns
and through selection and timing of crops in a command area is an effective
complement to water management strategies of farmer organizations in the case
studies from Bali and Jave in Indonesia. Similarly, many large-scale irrigation
systems in India, and Pakistan, in Africa (e.g. Tono, Sabi, Mwea, Gezira) and in
Brazil have sought to impose certain cropping patterns ir, the command area, with
varying degrees of success. The objective of such regulation is generally to



achieve management patterns that are simpler or more "efficient" from the
agency's point of view. In some Indian schemes, zoning of crops with low water
requirements has been a means of extending irrigation (and drought protection)
over as large an area as possible. Cropping pattern, whether agency-regulated or
farmer-preferred, will definitely affect user incentives and practices for irrigation
system management.

Agronomic practices. The willingness of farmers to adopt water-saving
techniques should not be assumed, particularly when these techniques require extra
labor or financial cost. Farmers may well prefer to have continuous standing water
to control weeds, for example, instead of using herbicides or doing more weeding
by hand (Svendsen, 1983). Willingness to undertake such costs is affected in part by
social or cultural influences which encourage certain "standard" practices, but
particularly by the profitability of production, which needs to be viewed as part of
the "context" of irrigation management.

Profitability of irrigated farming. This depends on the prevailing prices of
crops and inputs as much as on physical levels of production. While many factors
affect demand for irrigation, the cost of water itself, especially if priced
volumetrically or by timed deliveries, may have the most direct impact on demand.
In practice, it is rare to find strict payment for measured volumes, even though
this is often advocated by economists. Farmers' "cost" of water most often is
reckoned in terms of the time, effort and money users need to expend to ensure
their supply. '

The value to farmers of engaging in more detailed irrigation management is
affected both by economic and agronomic factors and by social and cultural
considerations. The profitability of production (or the need and desirability of
subsistence crops) will determine farmers' return from alternative cropping
patterns, which in turn will influence demand for water and affect its relative
secarcity.

It should not be surprising, for instance, that there is little constructive
farmer participation in irrigation management in the Chaj Doab village studied by
Merrey (1983 and 1984). He calculates that the 'fund of rent' that has been
extracted through land taxes, irrigation fees, rent to landlords, unofficial payments
(to officials), and unfavorable terms of trade has made villagers worse off than
before the introduction of irrigation. In such conditions, there is no incentive for
"optimal" investment of farmer resources in irrigation management to push yields
to their highest efficient level, all input costs considered. Rather, water users
make the minimum investment required to obtain subsistence production levels.
More effort would only enrich others, not the farmers and their families.

Dependence on irrigation. Where large portions of a community rely on
irrigated subsistence or commercial production for their livelihoods, aective
responses to shortfalls in supply are to be expected. Dependence on irrigation, and
hence the incentive for participation in water management is lower where
irrigation is only supplemental to rainfall, where rainfed cultivation is an important
source of food or income, or where farm families have other major sources of
income.

Most farmers in the dry zone of Sri Lanka depend heavily on the output of
their rainfed shifting cultivation (chena) since with small irrigated holdings, their
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production of rice is not sufficient for family needs (Leach, 1961). This continually
frustrates irrigation and agricultural officials who expect farmers to give priority
to their irrigated rice. Farmers often are away in upland areas planting their
chena crop right after the first rains when officials want them to be preparing
their irrigated land in unison to make simultaneous water issues possible; or
farmers refuse to do maintenance at certain times when they need to be working
on their chena because they expect more income from it than from a somewhat
improved rice crop.

In the Mwea case in Kenya, the agency sought to restrict the size of
unirrigated gardens and supplemental businesses in order to get tenants to work
harder on their irrigated plots. However, rice was primarily a cash crop, while
traditional unirrigated crops were grown for family consumption. Moreover, the
price the government paid farmers for their rice was below the market price, so
irrigated farming appeared unprofitable.

Availability of labor. This is closely related to dependence on irrigation and
to the profitability of production, but it should be considered in its own right, since
it is a complex variable. One can say in general that in Asian communities where
labor is abundant relative to land and other resources, there are lower opportunity
costs for labor than in an African context where it is relatively scarce. Households
in labor-scarce areas may be better rewarded by an extensive rather than an
intensive production strategy.

Where other economic activities are important, labor shortages for
irrigation-related activities are more common. Yet, even where irrigated farming
is a primary source of food or income, there can be shortages of labor for some
tasks. Migration may have drawn away part of the labor force, as in San Pedro de
Atacama, Chile, or because households allocate part of their family labor to upland
or garden crops, as among the Sonjo in Tanzenia. Labor shortages are especially
noted in areas of Taiwan and South Korea, where there are large numbers of part-
time farmers.6

Irrigation's demand for labor is subject to considerable variation within and
between seasons, so labor constraints on irrigation management activities can
oceur at certain peak times even if the overall supply of labor appears sufficient.

The timing of irrigation-related activities and the expected level of farmers' labor
contributions must take seasonal and average labor shortages into account.

Land tenure. Land arrangements can affect both the willingness and ability of
water users to participate in irrigation systein management, as noted in Chapter 5.
For example, tenants with an insecure eclaim to the land they cultivate are usually
less willing than landowners to contribute to permanent capital improvements in
the irrigation system. They may also be less able to make investments because of
a lack of credit available without land to nledge as security.

Where landholdings are quite unejually distributed, the manner in which
farmers participate in irrigation management will be influenced by the resulting
power differentials, as in parts of Pakistan (Merrey, 1983). There can be tenure-
based differences even in ostensibly more egalitarian organizations like the subaks
in Indonesie.” In several Nepal cases, it was reported that farmers' investments in
upgrading the irrigation system and their management activities increased after
land reform was introduced in that country.
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Degree of commercialization. Although many of the economic factors
mentioned here apply to both subsistence and cash-cropping areas, this variable can
have an important bearing on resource mobilization for irrigated agriculture.
Farmers engaged in subsistence production in a less-developed cash economy will
have to rely primarily on labor and in-kind contributions for financing construction
as well as O&M responsibilities. Cash is likely to replace material contributions in
more commercialized areas, and may eventually replace labor contributions where
there are wage labor opportunities, especially if there is a shortage of family labor,
as has been happening in Taiwan.

Economic explanations are not sufficient by themselves, however, to predict
irrigation management behavicr. One might expect farmers to "monetize" their
contributions to irrigation management more where commercialization of
agriculture is greater. There is little apparent difference between the South Indian
state of Tamil Nadu and Sri Lanka in terms of the level of commercialization. Yet
case studies indicate a much greater disposition of cultivators to hire laborers to
do O&M work on their behalf in Tamil Nadu (Meinzen-Dick, 1984; Ramachandran,
1984) than in Sri Lanka (Leich, 1961; Widanapathirana, 1984). In part this could be
due to a greater surplus of labor in Tamil Nadu and a lower real cost of employing
workers there. But practices appear to be influenced also by differences in caste
structure and community norms. This calls our attention to social, cultural and
other variables in the context of irrigation management.

Socio-Cultural and Political Ractors

The contextual factors reviewed so far are relatively observable and
measurable. However, the influence of more abstraci institutions, values and
ideologies in shaping farmer orientation toward participation and organization
should not be underestimated. We have already considered in the preceding
chapter the signifieance of indigenous forms of leadership and social organization
as providing a basis for cooperation among water users.

Ethnic and other social differences can form lines of cleavage and potential
conflict among water users, especially if these correspond to differences in land
tenure status or in access to water.8 Fortunately, we find ethnic and social
solidarity within a groups of often cultivators contributing positively to their
willingness and ability to work cooperatively, as seen with the zanjeras in the
Philippines or the Marakwet case in Kenya.

There may be culturally sanctioned forms of conflict management, such as
those deriving from Islamic law, which help in the operation of water user groups
(Fernea, 1970; Wilkinson, 1977). On the other hand, cultural values do not always
favor cooperation. The concept of izzat (honor) is a source of considerable strife
in the Pakistani community studied by Merrey (1982), and charges of witcheraft
based on traditional beliefs kept the two irrigating wards of Wamira in Papua-New
Guinea divided through much of their history (Kahn, 1983).

Just as cultural ideology affects the degree of cooperation among farmers, so
can political ideology have an important influence on cooperation between farmers
and an irrigation agency. One of the most striking examples of this is seen in the
Meichuan system in China, in which the agency technical staff worked alongside
farmers during a crisis to gain their confidence, and adapted the farmers' system of
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small reservoirs and ponds to make an interconnected "melons on a vine" system
with much greater capacity and flexibility for irrigation. Such strong populist
sentiments are rarely found or put into practice in government agencies,
particularly where the technical staff have considerably higher levels of education
and social status than farmers. Still, a political ethos which is more favorable
toward participatory methods and egalitarian outecomes will make it easier for
engineers and administrators to work more cooperatively with water users.10 These
considerations of political support for farmer participation and improving the
working relations between officials and water users are taken up in the next
chapter and Chapter 9.

* % x % X

This consideration of the context of farmer organization and participation for
improving irrigation management concludes Part Ii of our analysis, which lays out
the main dimensions along which tasks, opportunities, responsibilities and
conditions for organization and participation may vary. While irrigation is an
immensely complex undertaking for both water users and system managers, the
analysis presented here integrates and simplifies the enterprise conceptually. In
the final three chapters we discuss the policy, design and administrative
implicacions of a participatory approach to irrigation management that
encompasses the interests and talents as well as the resources of water users.

FOOTNOTES

1This illustrates the value of distinctions between kinds of irrigation activities as
introduced in Chapter 3, between those directed to the physical structures and
those contributing to the organization. In the creation of the system (design and
construction), persons who owned unirrigated but irrigable land pooled this resource
with persons who had only their labor, who could build the facilities needed for
irrigation. In this cooperative enterprise, the new asset created (irrigated land)
was divided among organizational members, who had however different recurrent
obligations in Q& M.

20ne possible but expensive technology is for water to be pumped directly to each
farmer's fields, as done in the Battar irrigation project in Nepal as part of a World
Bank integrated rural development project there. The project appraisal report said
proudly of the designed system that "positive water control was achieved, and
distribution losses effectively eliminated, by the installation of a piped field
distribution system." Unfortunately, the system of piping water to the fields did
not allow the cold water being pumped from the river to warm in the sun as
happens in a gravity system when farmers bring water to their fields by surface
channels. Farmers complained that their crops did not do as well because of the
difference in water temperature. They suggested that had they been consulted on

centers in the allocation of electricity so farmers suffered from frequent
interruptions in water delivery (Uphoff, 1985b:366).
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A variant on this technology is the "demand scheduling" system being
experimented with in the Mahaweli "H" system in Sri Lanka, where each field has a
pipeline with a control valve so that farmers can get water any time they want it
and in whatever amount they think they need. As in the Battar scheme, this is
intended in part to obviate the need for farmer organization and participation.
While this terminology does not present water temperature problems, there are
other problems such as breakage and wasteage that will have to be eliminated to
justify the cost, almost twice as much per acre as for conventional gravity
distribution (Gunston, 1983).

3The extreme example would be the Marakwet furrow system in Kenya where
everyone contributes to all activities, the orly special roles being for "™lowers".
Gravity-flow systems constructed in hilly regions often require tunnelling to carry
channels through as well as along mountainsides. Some amount of "expertise" for
this work may be mobilized from outside the community, as in the building of the
Chherlung system in Nepal (Martin and Yoder, 1983).

4For an agency, the ebbs and flows of activity associated with the fiscal year are
similar to those that farmers have for a cropping year, with peaks and troughs of
work arising as the scarcity or abundance of the critical resource (money/water)
influences patterns of activity (even attitudes and tempers). We are not dealing
with the context of agencies' performance or more would have to be said on this
matter, which farmers are as likely to misunderstand or overlook as officials are
likely to ignore seasonal variations.

SSome data on different crop water requirements are given in Seckler (1985). His
argument for letting paddy-cropped irrigation systems operate with no agency
involvement is ccntroversial and not widely accepted, as seen in the responses to
his paper in the ODI network paper.

61t should not be assumed that farmers with small holdings necessarily have extra
labor. They may be more involved than other farmers in supplemental subsistence
activities such as crafts and wage labor.

TA distinction is made in membership status and obligations according to land
tenure status. Those who are landowners but not cultivators are subak members
for purposes of decision-making, but do rot participate in the teams (pekaseh
subaks) that do O&M work on the system. These are made up of persons who
cultivate regardless of whether or not they own the land they till (Geertz, 1967).

8Such divisions need not lead to conflict, as observed in the Gal Oya scheme in Sri
Lanka, where Sinhalese farmers are at the head of the system and Tamil farmers
are located at the tail. The communal tensions and violence that have racked the
country in recent years have not hindered cooperation within and between farmer
groups. Some Sinhalese farmer-representatives have even gone out of their way to
help and protect Tamil engineers and neighbors, and joint channel rehabilitation
efforts have been undertaken despite violent incidents before the farmer
organizations were started. One farmer-representative stated his and his
neighbors' view succinetly in a meeting in January 1982: "There are no Sinhalese
farmers, and no Tamil farmers -~ only farmers." (Uphoff, 1986).
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9Soh’darity is a very important factor in the operation of a water users association.
In the Chhatis Mauja scheme in Nepal, the membership is quite diverse in terms of
caste, yet it manages to maintain quite effective cooperation. One indication of
the deliberate effort made to ensure that all members conduct themselves as
equals and contribute equally to the work is the prohibition on anybody bringing an
umbrella to maintenance activities. Some high caste persons might try to play the
role of supervisor, as in earljer times, sitting under an umbrella and doing less
work. This rule ensures that no one can act in a superior status role (P. Pradhan,
1984),

10Having a nominally "demoecratie" polit.cal ideology is no guarantee that
government staff will be responsive to farmers' needs, or that they will not exploit
farmers through corrupt practices (Wade, 1982a). The system of corruption that
Wade (1984) documents includes politicians as well as administrators and
technicians.
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Ill. SUPPORTING FARMER ORGANIZATION AND PARTICIPATION
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Chapter 7
POLICY CONSIDERATIONS

Decisions about farmer organization and participation in irrigation
management should not be made "across-the-board." This should be evident from
our preceding discussions of:

--  the diversit, of objectives in irrigation (Chapter 2)

-  to be met through various activities (Chapter 3)

-~ at different levels of operation and organization (Chapter 4)

--  through persons having divergent characteristics who contribute in
many Kinds of roles (Chapter 5)

-~ under heterogeneous conditions (Chapter 6).

Such analysis should help to clarify opportunities in planning and design for
improving irrigation system performance.

No exposition can deal with all of the particularities and permutations for
given situations. However, some generalizable directions can be formulated.
Building on the foregoing analysis, it is possible to distill from the varied case
study experiences some judgments about how best to proceed in improving
irrigation management with farmer involvement. For this, we look in turn at:

(a)  decisions about strategy and resource allocation which arise at the level
of poliey, setting the framework for developing water user capabilities
to engage in management (Chapter 7)

(b) design alternatives and approaches which shape the orgenizational
structures through which farmer participation can be strengthened
(Chapter 8) and

(e) improving relations between technical staff and farmers as a
requirement for bringing about more effective farmer organization and
participation (Chapter 9).

The orientation toward farmer participation is not one of maximizing its
extent, but rather of identifying and promoting kinds and degrees of participation
which will further certain irrigation objectives. Such an approach is supported by
the most quantified comparative study of irrigation system performance we found
in the literature. Montgomery (1983) examined 20 irrigation case studies and
judged them according to how well they handled three tasks: water allocation, land
preparation, and fee assessment.l He found farmer participation improving the
first activity much more than the second. However, for all three activities, the
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pércentage of cases in the "good" category (compared with "fair" or "poor") was
higher when decision-making involved elected or appointed bodies of farmers than
when decisions were made solely by a bureaucratic entity.2

We are not suggesting here that participation by farmers will automatically
improve irrigation performance -- or will improve it equally in all areas. As stated
previously, no goal of 'maximization' of participation is warranted. But in most
present situations, the amount of participation is so definitely 'sub-optimal' that it
could be productively increased in a number of ways and at several levels.

Such a realization is gaining support in government agencies and among
donors around the world. A review of World Bank experience found plans or
policies to devolve major O&M responsibilities to water users projects in South
Korea, Thailand, Niger, Senegal, Morocco, Brazil and Peru.3 The outstanding
issues revolve not around whether to accept greater farmer responsibility but
rather up to what level (Chapter 4). There is considerable consensus that farmers
should have rights as well as responsibilities "below" the outlet or turnout, at the
field channel or water course level. How much higher in the system they should be
able to make decisions, resolve conflicts, ete. is a matter of less widespread
agreement. The Philippine National Irrigation Administration, which has pioneered
participatory irrigation management, now accepts full farmer responsibility in
"eommunal" systems and is experimenting with giving this over also to farmers
cultivating 2,500 acre zones within "national” systems.

Support

Political support from national leaders ean be identified as a precondition, a
sine qua non for increasing farmer participation in water management. Certainly
political opposition from high levels, and even low levels, can stalemate or abort an
effort in this direction. The best case of a national program shifting to an
explicitly participatory approach is that of the Philippine National Irrigation
Administration (Bagadion and F. Korten, 1985), where we find such support. But
"support" is not a simple or a unitary attribute. The head of the National Irrigation
Administration favored the approach, for a number of reasons including the
practical need to recover from farmers the capital costs of NIA's upgrading
"eommunal" schemes because of a change in the government's fiscal policy. But it
was up to his Deputy Director and others to formulate and implement the agencies
innovative approach. The necessary support was not a "lump-sum" or from any one
individual. It involved willingness over a sustained period of time to acquire and
provide financial help, to take initiatives in legislative and legal arenas, to procure
and motivate adequate staff, and so forth.

Many calls for “"support" are political equivalents of the "big bang™" theory in
astronomy regarding how the universe was created. But programs are seldom
created all at once, even if they have a visible and dramatic "authorization" at
some point in time. Coneceptions and decisions evolve, and even once a program is
launched, its continuation and further evolution depend on recurrent inputs and
ideas. The cooperation of diverse persons and agencies is needed to move a
program forward. A mechanism like the Communal Irrigation Committee set up by
NIA to oversee and guide the introduction of participatory irrigation management
can be useful for mobilizing and maintaining support from important sources.9 Yet
the form which such a mechanism shiould have, as well as its membership, will vary
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according to the circumstances and possibilities. "Support" should not be seen as
some deus ex machina which empowers program initiatives, but rather as a
sustained willingness on the part of key decision-makers in a program's
environment to bear and share the political and economic costs entailed in
achieviag benefits from the new approach over time.

Support is needed from many different agencies and actors. They need to be
kept informed about the program, its goals, its methods, its situation, its potential,
its progress, its failings, and the obstacles i’ faces. The establishment of some
kind of a support network of interested individuals, who will be able to affect the
actions of key institutions is probably one of the most basic strategies for enlisting
and maintaining cooperation with the program (D. Korten, 1982). Cooperation is
what support must translate into; the latter is not a single thing, from a single
source at a single peint in time.

Support should be seen as something to be earned -- not a right but a result.
Having high-level support is an advantage at any time in a program's development,
but cooperation forthcoming because commands are issued from on high will not be
as sustainable as that which arises from understanding and agreement at various
levels. One often hears the lament that "if only" support were provided from the
top, obstacles could be swept away. This neglects the lesson that practical
demonstrations of accomplishments are more persuasive than words. While some
high-level support is needed, cooperation is necessary at many levels. Progress
which is consistent with the interests and values of key actors nurtures support,
which is a vital concomitant rather than a prior condition.

In the area of irrigation management, the ideology of the regime does not
appear to be a crucial determinant of support for farmer's partici;-ition. Some of
the governments most favorably disposed toward a large role for farmers in
irrigation management such as in Taiwan and South Korea are usually classified as
politically conservative. No presumption should be made about whether a regime
will support or oppose participatory water management. There are good reasons
for any kind of government to favor this approach, especially if organizations steer
clear of partisan politics. as discussed below.

Experimentation, Phasing and Flexibility

A 'blueprint" approach to project design is no more appropriate than is the
"Dig bang" conception of policy support for new programs. Experience in the
Philippines, referred to above, and introduction of farmer organizations into the
Minipe and Gal Oya irrigation schemes in Sri Lanka supports the contrasting
"learning process" approach (D. Korten, 1980). Such a strategy of institutional
development discards the conventional method of descigning a program in advance
and then implementing it as designed. Instead, it emphasizes problem
identification and problem solving. Farmers play a positive role along with
officials and engineers in such a process, since they understand problems and
possible solutions even if they cannot articulate all the technical theories and
details.

Programs for increasing farmer participation in irrigation menagement must
be suited to the socio-techaical context, which can vary considerably within a
country (or even within a project area). For effective operation and spread, a
program requires a cadre of persons who have knowledge, experience and
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commitment relevant to program goals, able and willing to adapt activities to
circumstances. Even if the objectives are reasonably clear and widely agreed upon
(the exception rather than the rule), the effectiveness of the means chosen to
pursue them must be examined and tested empirically, to see how well they can
work in a particular environment. In fact, both means and ends should be subject
to continued assessment, in order to ensure that the efforts directed toward goals
of social change are productive, and that the goals themselves remain appropriate.
Such assessment requires involvement not only of top leadership but a capable and
dedicated cadre of staff with open channels of communication.

This is not the place for an extended discussion of the theory and practice of
"learning process." However, it should be said that this is not simply a matter of
raw trial-and-error, since it involves some plarning, even if tentative, and draws on
bodies of experience and theory that appear relevant to the situation. It can be
characterized as "induetive planning" (Esman and Uphoff, 1984:262-265). The
approach emphasizes two things:

(a) proceeding according to phases, concentrating first on learning to be
effective, then to be efficient, and finally to expand the scale of
activity (D. Korten, 1980); and

(b)  working flexibly, making modifications in light of experience and
increasing understanding of the situation so that the prospects for
resolving problems and achieving desired results can be increased
(Rondinelli, 1983).

The policy implication of such an approach is that programs not be locked into rigid
time frames or methods and that governments maintain a certain patience,
forbearing from trying to "run" before an ability to "walk" has been demonstrated.
The concept of "scaling up" is more relevant than 'replicating,” as the latter
implies multiplication of organizations through a "cookie cutter" approach.

Building From Below

Prescribing a particular approach would not be in keeping with the preceding
analysis and findings, but a general policy orientation does emerge from the case
studies, seeking to develop farmer organizational capacity for irrigation
management "from below." As suggested in Chapter 4, the terminology commonly
used in deseribing levels of irrigation systems seems inverted. The highest level
may be regarded as "primary" in terms of water allocation and division but not in
terms of water management. Establishing water user organizations from the top
down suits the administrator's perspective better than that of the user. The field
channel level -- the unit command area -- is the common denominator in all
irrigation systems. As pointed out in Chapter 4, it tends to encompass areas
between 50 and 100 acres, although in intensively cultivated systems with small
landholdings, the basic area of control and coordination may be 30 to 50 acres.

Waile larger units of organization should be able to aggregate greater
amounts of labor and money, per capita resource mobilization is likely to be less.
Such organizations are more susceptible to the negative effects of "free riding," as
feelings of solidarity and mutual responsibility will be weakened by the attenuation
of personal relaticiships when groups are larger. The costs of decision-making,
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communication, and conflict resolution become greater as the size of organizations
increases.  This means that developing greater capacity for planning and
implementing water management -- not just water delivery and system
maintenance but also cropping calendars, plant protection, ete. -- will be more
feasible when the basic units are fairly small.

Farmer organization for improved irrigation management should be seen e a
structure in which the groups at the unit command area level constitute the
"building blocks." From these, a structure can be organized as high as is necessary.
But one cannot expect the structure to be very strong if its basic units are weak or
non-existent.

As suggested above, only some of the tasks of improved water management
can be accomplished at the field channel level. To tackle the others, there is need
for aggregating resources and capacities at higher levels. By linking base-level
organizations vertically through some kind of federation which follows the physical
structure of irrigation systems, it is possible to achieve "economies of scale"
without undermining the field-channel-level units. This will create capacity for
decision-making, resource mobilization, communication and conflict management
from both directions, from above and frora below.

One advuntage of such an approach is that the lower levels of organization
can be less formal and less legalistie, while higher levels can take on more of such
characteristics to link better with government and financial institutions.5 The
lowest level of water user association can then more easily be absorbed into
whatever are the residential, kinship or other patterns of consensus-building and
conflict management in the community.

An alternative approach is to mandate organization from above by law, giving
the effort to improve water management a formal-legal coloration. Because of the
difficulty of setting up crganizations everywhere quickly and uniformly at the
lowest levels, formal-legal offorts are likely to be focused at the second or even
third level above the field channel.” If created by legal enactments, groups are
more likely to seek cooperation by threat of sanctions than by education and
persuasion or by mobilizing community consensus and pressure. Moreover, in such
situations, lecders are likely to be selected by guvernment agencies rather than by
farmers. As discussed in Crapter 8, there is reason to have some legal basis and
powers for water user associations. The question is whether legal arrangements
should be treated as a prer2quisite for a farmer crganization strategy or should
serve as a supporting element. The latter view appears more tenable.

Existing Organizations

A major policy consideration concerning farmer participation in irrigation
management is whether or not to work with organizations that already function
among water users. There are situations where no such organizations exist, as in
the Gal Oya project in Sri Lanka, but the issue often arises. Existing organizations
may be "traditional" in their modes of operation. Some are specialized for dealing
with water management, such as the subaks in Indonesia. Alternatively, water
management activity may be associated with multi-functional organizations that
operate as indigenous forms of local government, e.g., the council of elders of
Daudzai in Pakistan, or the civil-religious authorities in Peru. Such local

89



government bodies may oversee the work of persons in specialized roles handling
water management duties such as the chawkidar at Daudzai or the ulu-ulu in
Javanese villages in Indonesia. Or specialized water management groups like the
tramos in Oaxaca state of Mexico may operate as part of the "traditional" local
government structure.

The policy choice pointed out here may intersect with deeisions about
organizational design, discussed in the next chapter -- whether water management
should be handled by specialized or multi-purpose organizations. But the choice is
a separable one, with substantial implications for the kind and pace of
organizational development. As a rule, the preferable course is to work with and
build upon existing organizations at the local level, subject to the qualification that
equity objectives are not seriously compromised.

Existing organizations are not necessarily "traditional." A review of water
user associations in World Bank projects found that the WUAs co-opted into a
project in Afghanistan were based on roles going back meny centuries. But in the
Moroccan and Peruvian cases considered, the extant associations were operating
under modern legal procedures. In all these cases, the WUAs could make
contributions to design, construction, operation and maintenance activities with
little "start-up" investment (Cernea, 1984).

There has been a tendency for donors and governments to ignore existing
social organization in project planning. The Palsiguan project in the Philippines is
a clear example of this, where approximately 20,000 of the proposed 25,000 acres
to be given more integrated and assured water supply were already cultivated and
managed by more than 170 user groups (zanjeras) with an impressive and extended
performance record (Coward, 1985a). The donor-assisted plans which redesigned
the water distribution system for the area without regard to the existing
organizational arrangements amounted to "disinvestment" in social capital
represented by the indigenous WUAs. Fortunately, this approach whicii ignored the
zanjeras was reconsidered by the agency (Visaya, 1982).Y

"Traditional" organizations in the modern world are seldom encapsulated. A
study of how irrigation is managed in the Taita Hills of Keny suggests that
"indigenous modes of organization (the patrilineage and the neighborhood) ...merge
almost imperceptibly with modern organizations (the sub-location and location)."
Canal committees, special-purpose irrigatiorn organizations which operate
informally, are chaired by lineage elders. Disputes tF~t cannot be resolved within
the jurisdiction of a canal committee are taken to sub-chiefs or chiefs who are
legally-recognized authorities within the local government structure (Fleuret
1985:114).

As noted in Chapter 5, indigenous organizations handling irrigation in some
countries of Latin America have been undercut by government policy. Whether
their capacity could be restored by more favorable official attitudes now is not
certain. But the tradition cf local management can find expression in non-
traditional institutions as seen in rural Peru and Bolivia.10 What is most valuable
about existing organizations is that they already have procedures for deeision-
making, patterns of communication, and means for building consensus and resolving
conflicts. These are capacities that invariably take some time to develop anew
under the best of conditions.
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Ownership

In undertaking participatory irrigation management, the question "whose
system it is" needs to be addressed. To the extent that water users feel some
proprietary interest in the system, they will also be more responsible in their use
and preservation of it. Ownership is a very complex matter, implying
responsibilities as well as rights. Property rights themselves range from simple use
(usufruct) to the right to sell, transfer by inheritance or even destroy the property
in question. Often certain obligations are attached to rights, such as the
requirement that owners of land getting water from an irrigation system contribute
labor and/or materials to its upkeep.l1

Property rights can be established in various ways -- by precedent of use, by
investment of one's own resources in creating the asset, by purchase from someone
who claims the asset, by decree of the state. Where users are owners of the water
as well as of the land, they derive greater benefits from the process of production.
This gives them both more incentive and more responsibility to maintain the
system properly, to operate it efficiently and even to extend it.

This is seen when comparing farmer performance in "eommunal" irrigation
schemes and in state-owned ones. In the cases we reviewed, users invariably
accepted and carried out greater responsibilities for all aspects of water
management in the first type. In light of this, it is surprising and disappointing
that the trend in developing countries is for state control and eclaims of ownership
in irrigation systems to expand rather than econtract (Coward, 1983 and 1985). This
is seen in Indonesia where when government agencies moved into community-
operated schemes to "modernize" them, they took over responsibilities for O&M
previously discharged by farmers (Morfit, 1983). This is now being reversed on an
experimental basis, following the example of the National Irrigation Administration
in the Philippines which has pioneered in preserving and even expanding water user
ownership and responsibility.

The three-fold distinction introduced in Chapter 3 is important here, as
"ownership" may refer to the water in question, to the facilities that acquire and
distribute it, or to the organizations that manage the water. Rights of ownership
to water are conditioned by the fact that no one can claim to have created it.
Some public interest in the allocation and use of water may be asserted by the
state with normative as well as practical justification.12 Where water users have
created the facilities that capture and convey water, their elaim of ownership is
strong. The question arises whether irrigation structures constructed by the state,
with public funds, should be treated as state property or as public property, with
users regarded &5 members of the public. The latter view may be accepted as a
matter of policy for the sake of better irrigation management.

Water user associations of any kind, even if established at the initiative of
the state, should "belong" to their members and not be regarded as state
institutions. Government personnel can, with enough expenditure of funds, uperate
and maintain physical facilities, even down to the turnout and below. But they are
much less able in any case to carry out at all levels the organizational tasks we
have identified for water management. Just as farmers feel more responsible for
the O&M of physical facilities if they consider themselves the "owners" of the
structures, so they will invest more time and effort in organizational activities like
¢ amunication and conflict resolution if such responsibilities are fully "theirs" and
it the organization can be used to further their interests.
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Non-Political Associations

A very delicate but important subject is whether water user associations will
be kept divorced from "politics," especially partisan polities where these operate in
the countryside. Water is a valuable and usually scarce resource. Where privileged
access can be gained to it through political manipulations or influence, there is
great temptation to do so. Yet almost universally we find that "politicization" of
water allocation and distribution leads to irreconcilable conflicts, reducing the
effectiveness of water user associations and often causing their demize.

Water users generally to recognize this. In Nepal, it is reported that
members of the management committee for the Chhatis Majua scheme cannot,
while in office, have any active role in local politics, and farmers in the Magar
Kulo scheme said that that any external interference from the distriet op village
panchayats in their irrigation activities "was not to be tolerated" (U. Pradhan,
1982:5). Farmers in the Gal Oya system in Sri Lanka have tried to keep their
personal political attachments out of organizational matters.13 Peasants in the
Bakel irrigation perimeters in Senegal have emphasized that their farmers
associations are "non-political” organizations (Adams, 1977).

In some of the cases reviewed, e.g., in Tamil Nadu and Andhra Pradesh states
of India, water user associations did make contact with politicians such as members
of parliament to promote their interests with higher levels of government. But
they were more effective to the extent that their organizations were not intzrnally
divided along political lines, so groups could not be played off one against the
other. Within the Muda scheme in Malaysia, it was assumed by the government
that all associations would remain within the majority party framework, in which
case "politics" did not arise. The same is true for the irrigation associations in
Taiwan, where representatives of the governing party act as "watchdogs" to keep
the WUAs reasonably honest and effective, guarding against the kind of
malfeasance by officials which contributed to its downfall in the mainland.

Where there is a dominant party, the decoupling of politics from water
management is itself "good polities" if it improves the efficiency of irrigation and
enhances citizens' satisfaction with their government. Keeping partisan polities
out of water management is more difficult where party competition is keen. Yet
as seen in Sri Lanka, a country with strong traditions of partisanship, farmers may
themselves strive to remain independent, to distribute water according to
individual rights and needs, knowing that once partisan considerations intrude, the
cooperation among farmers which is so necessary for proper irrigation will
crumble.

No matter what farmers want, if the government seeks to politicize WUAs in
a single-party-dominant or in a competitive party system, it ean easily do so by
injecting partisan criteria in water distribution. WUA members can have a "truce"
among themselves with regard to furthering their respective party loyalties. Sri
Lanka has had fierce party competition for over 30 years, yet Gal Oya farmers
have explicitly barred (or balanced) party considerations in the operation of their
organizations. The policy question for governments is whether they will refrain
from seeking narrow partisan advantage, as the Sri Lankan government has been
willing to do thus far, with positive results for itself and for farmers.
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Bureaucratic Reorientation

One of the main deterrents to farmers' assuming or accepting more
responsibility for icrigation management is the orientation of the agency personnel
with whom they must work. We find many apparently justified complaints by
farmers, of non-performance or malfeasance on the part of irrigation
bureaucracies in settings as diverse as Brazil (Hall, 1978), Egypt (CSU/CID, 1980)
and India (Wade, 1982a). If the staff dealing with farmers are arrogant, indifferent
or corrupt, water users will be hesitant to work in a collaborative mode with the
personnel of government agencies. One should not criticize or indict all irrigation
engineers, technicians and administrators -- a great many are cooperative, hard-
working and scrupulous. But too many, whatever their competence, appear
unwilling to work respectfully, seriously and fairly with water users in a joint
enterprise of improving irrigation efficiency.

This problem has given rise to the concept of "bureaucratic reorientation"
(BRO), reflecting experience in the Philippines and Sri Lanka with changing
irrigation bureaucracies' attitudes and practices toward farmers (Korten and
Uphoff, 1981). Bureaucratic reorientation as discussed more in Chapter 9 is not
achieved by orders or indoctrination. To create a more positive attitude toward
participation, the approach itself should be implemented in a participatory way,
involving engineers and technicians in a process of collaboration with farmers,
political leaders, administrators and consultants whereby the agency's doctrine and
self-image are modified to support a new relationship with water users. For
example, the agency's "mission" may be revised from one of assuming complete
responsibility for all water allocation and use down to the farm level to one of
distributing egreed volumes of water to intermediate levels of the system, from
where user groups assume responsibility for its distribution. Such a shift of self-
styled responsibility from "retailing" water to "wholesaling" it implies considerable
relaxation in an agency's attitude toward command and control, refocusing efforts
toward reliable distribution within the main system.l

Aside from engendering mutual respect among farmers and techniecal
personnel and a new sharing of management responsibilities, BRO seeks to draw on
the technical contributions o1 farmers. We find an increasing number of
documented cases where farmers' advice to engineers who were designing and
building dams or canals was ignored, with unfortunate consequences. In a Mexican
case, for example, technicians were building a dam based on rainfall records for
only the last 15 years. Farmers knew that flash floods might destroy it in that
location, but their knowledge was not sought. Soon after construction, just such a
mishap occurred (Cernea, 1984a).15 Similar cases have been documented in the
Philippines and in Nepal (Korten, 1980; “hrestha, 1980).

Where there is "dialogue" with farmers it is too often perfunctory and
ineffective. Coward (1985) reports from Indonesia where government staff have
been rehabilitating irrigation systems and putting in new division boxes, many of
which do not funection properly:

The problems include the following: (1) boxes incorrectly
located, (2) not all the canals from the boxes have been
constructed, and (3) the design of the openings does not
allow accurate delivery as required by the (distributional)
rules. This is not surprising given the design process that
was used,16
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The technicians went through the motions of consulting the irrigators in these
systems before rehabilitation work began, but obviously they invested too little
time, attentiveness and skill in the "dialogue" to make it worthy of the name.

Bureaucratic reorientation, whereby government personnel become more
willing and abie to interact constructively with members of the publie, particularly
with organized groups having development responsibilities, will not happen without
policy support. As indicated earlier in this chapter, sustained and diffuse support is
needed, not just some advance pronouncement. BRO is not exactly a precondition
for establishing farmer participation and organizations for better irrigation
management. It does not occur all at once or in a vacuum. It is an evolutionary
process, in which demonstrations of farmer competence and conscientiousness can
encourage changes in officials' attitudes and performance -- and conversely,
changes from the government side can encourage farmers to assume and discharge
greater responsibility. This process is so important that it is considered more fully
in the coneluding chapter.

Compatibility of Objectives

Probably the overriding aspect of policy affecting farmer participation is the
extent to which the government's and water users' goals coincide. We have noted
in Chapter 2 that there is often divergence, and that water users themselves can
have competing objectives. Conflicting aims are likely to impede cooperation
among farmzrs and with government agencies (Svendsen, 1983). A government can
legitimate.y seek higher production with a view to having more food to feed the
whole population, or to increasing exportable surplus to earn foreign exchange,
while farmers may seek to maximize their returns by investing labor in activities
other than irrigation (e.g., not keeping channels cleaned to a technical standard).

When the objectives of the government and of its citizens come into conflict,
one cannot say automatically which should take precedence. Regimes can be
short-sighted or pursue narrow interests just as surely as may sectors of the publie.
Each conflict needs to be examined in light of the competing justifications offered,
and any reconciliation between them is more likely to reflect the balance of
respective power between government and various sectors than some public
ordering of values. Without prejudging outcomes, we note in concluding this
chapter that a crucial policy consideration is the extent to which, in any irrigation
management situation, the government wants for water users what they want for
themselves, their families and their communities.

If governments expect farmers to take responsibility for maintaining
facilities which do not "belong" to them, or seek to make water user associations
serve partisan purposes, for example, various economie, technical and social
objectives of improved irrigation management are likely to be undermined. We do
not expect that regime and user goals will always be congruent, or need elways to
be the same. Conflict is a common condition of social existence. Channels of
organization, among water users and between them and government agencies, have
8s one of their main purposes the identification and resolution of competing
objectives, to build a basis for cooperation despite divergence of initial positions.

Irrigated -- in contrast to rainfed -- agriculture establishes greater
incentives for reconeiliation of contending interests. Not only are farmers more
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interdependent, but officials' ability to achieve the results they expect from
investment in irrigation will depend crueially on the efficient performance of
water users. As this requires a considerable degree -- and under present
conditions, usually a greater degree -- of farmer participation and organization,
we review some design considerations for promoting this in the next chapter.

FOOTNOTES

lHalf of the cases were large-scale projects in India for which he could find
documentary data; the rest came from Indonesia, Kenya, Mali, Mexico, Pakistan,
Spain, Sudan, Taiwan, Thailand and Zimbabwe. Six of his cases are included in our
set of 50. The activities assessed under "land preparation" are not clearly stated
-- Montgomery describes it as "a maintenance and operations function." Fee
assessment involved conflict management as well as resource mobilization.

2Montgomery's hypothesis was that participation would produce the best results
when an activity required: (1) much adaptation to variations in local conditions, (2)
decisions made frequently but not routinely, (3) quick response to unanticipated
events, and (4) substantial changes in behavior. According to these criteria, he
expected water allocation activities to benefit most from user involvement, and
they appear to do so. But some advantages from farmer participation were evident
even for land preparation and a substantial gain was seen in fee assessment. The
percentage of cases in the "good" category for the three respective kinds of
irrigation activity was 75, 25 and 67 with farmer participation, compared with 58,
zero and 13 when bureaucratically managed. The percentage of cases judged
"poor" was zero, 38 and zero when farmer representatives were involved, compared
to 58, 75 and 56 when bureaucratic entities had responsibility.

3See Section Il of Cernea (1984). SAED, one of the irrigation agencies in Senegal,
for example, plans that "in the longer term, farmers' cooperatives will replace
SAED in perimeter (village irrigation scheme) management." Farmers' groups in
South Korea are the most advanced. Cernea reports that they "were adept enough
at water management skills to achieve equitable water distribution among
participating farmers even when all construction works had not been completed at
the same time."

4Personal communication from Benjamin Bagadion, recently retired Deputy
Administrator for Operations of NIA, in seminar at Cornell University, June 1,
1985. The legal authorization for this has been "on the books" for some time,
awaiting the vuild-up of water user associations, farmers' competence, and
engineers' confidence in such an approach.

S0n the CIC, see D. Korten (1982), F. Korten (1982), and Bagadion and F. Korten
(1985).

60ne of the findings of a quantified comparative study of rural local organizations
was that informal modes of operation were more often associated with effective
performance than highly formal modes (Esman and Uphoff, 1984:141-144). While
larger organizations were slightly, but not significantly, correlated with better
performance (larger size was probably as much a result of success as & cause
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thereof), good performance was strikingly and significantly associated with smaller
organizations when these were linked vertically with higher levels of organization
(pp. 149-151).

TThis is discussed in Uphoff (1982;. Such an approach in the case of Pakistan is
discussed in Radosevich (1975) and Cernea (1984). Promising results are reported
there by Fairchild (1985), but he acknowledges that less than half of the 10,000
WUAs thus created may be functioning adequately.

8This is essentially the position taken in the A.LD. policy paper (1984) on the
contribution of local organizations in development. It is also the coneclusion of an
analysis for the World Bank by Kottak (1985:342) from looking at Bank-assisted
irrigation projects.

9n Thailand, it is reported that when the government undertook to "modernize"
existing irrigation systems by upgrading the physical structures it sought to impose
a uniform system of local irrigators' associations, with standard by-laws, centrally
sanctioned personnel, etc. However farmers had already developed and operated
the existing irrigation systems for generations through their own local associations,

Each (of which) has its own approach to selection of leaders,
organization of maintenance tasks, regulation of water use,
punishment of cheaters, flood protection, ete. If notions of
bureaucratic 'efficiency' dictate that all such associations
be reorganized to fit some externally designed template,
there is grave danger that local skills will be blunted and
irrigation water used less efficiently... Any decision that
imposes ex post local uniformity (e.g. by threatening to cut
off resources) should be supported by evidence that local
efficiency and production will be enhanced, and not by
unspoken, aesthetic judgments regarding bureaucratic order.
(Calavan, 1984:221-222)

10In the four communities I visited (in Peru), traditional governing and irrigation
institutions had been replaced by campesino community structures. Despite this
change, local institutions in three cases did a more than adequate job of mobilizing
community labor. Community presidents acted much like small town mayors in the
United States, soliciting outside development funds in return for offers of a hard-
working, mobilized labor force." (Lynch, 1983:10) In Bolivia, CARE was developing
small-scale systems for irrigation and potable water with the help of Clubes de
Madres (mothers' clubs), having a formal agreement to work with them where they
exist and to get financial support from them. Where no Club exists, CARE works
with ecommunity cooperatives (1983:15).

11The zanjera organizations for irrigation in the northern Philippines, for example,
when constructing headworks and channels to serve new command areas vest rights
to shares of water (called atars) in those who have contributed resources to the
work. But continued receipt of water is conditional upon continuing to contribute
labor and materials for O&M (Siy, 1982). Similar requirements are found in most
other communal systems (e.g. Gray, 1983; Mitchell, 1976; Martin and Yoder, 1983).

12Irrigation i5 an activity which benefits and affects more than just the irrigators,
so some state involvement in water rights can be justified. Downstream users, for
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example, may need government support in preserving their access to wai:r. rhis
however creates a basis more for regulating use rather than for taking over property
rights.

13several politically influential farmers who initially opposed farmer groups in Gal
Oya, apparently for fear of losing "clout," came to accept independent, non-partisan
organizations there. One leader, previously chairman of the village council,
president of the multi-purpose cooperative, and campaign manager fcr the member
of parliament, said he opposed any political links for the water user associations,
because "Politics is cancer for water management" (personal communication, June
1982). When Gal Oya farmers organized a "convention" in October 1984 they invited
the Ministers of Lands and of Agriculture, as well as the District Minister to come
as guests. But they decorated the platform in a politically neutral color (white) to
indicate their non-alignment in party terms.

14 Agency efforts to "retail” water are seldom very effective anyway because of the
knowledge and personnel requirements for distributing water down to the lowest
level. Deficiencies in main system management are generally more significant
sources of water loss and inefficiency than is users' water management at lower
levels of the system (Wade and Chambers, 1980). In the only quantified analysis of
the comparative efficiency of water distribution at different levels of a system,
using detailed water and yield data from four seasons in Gal Oya, Sri Lanka,
Wijayaratna (1986) has found that proper "wholesaling" of water (optimizing
distribution within the main system) could raise production within the system, as it
was operated in the early 1980s, on average by 13 percent. Since such gains would
be a pure windfall, requiring no additional inputs by farmers, the average net return
(income) would be thereby increased by 37 percent. Improvement in farmers'
"retailing" of water -- not yet optimum in the early 1980s because WUAs were only
just being introduced -- could of course add to these gains.

15"The floodwaters swept away many irrigation wells and several fruit tree
plantations, some of which were PIDER [project] investments. The experts who
had been responsible for the dam's construction explained to the central
[government] inquiry team that its collapse was an act of fate; the planners had
consulted the hydrometric series for rainfall and surface run-off for the previous 15
years. The inquiry team, however, also consulted the villagers. Their answer was
that the experts had not paid attention to local experience. The oldest villagers
recalled clearly that 30 years earlier it had rained for two complete days, and the
stream had risen to a level two meters higher than the maximum calculated by the
experts." (Cernea, 1984a:41)

16Coward (1985) adds: "An external team in the field for a short time and with
little conversation with farmers ... was led to a new physical apparatus that simply
does not fit the principles of water distribution found in the original system. It is
unlikely that the design team was even aware of these principles.... In [one] case,
a new division box divided a canal flow but in a ratio unlike the original. To correct
this problem, the water users took the two stream flows from the new box, joined
them together again, and then placed an [indigenous division box] in that canal to
correctly apportion the flow."
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Chapter 8
CHOICES IN ORGANIZATIONAL DESIGN

While water user associations represent a major means of improving
irrigation management by expanding farmer participation and responsibility, they
are not always or everywhere effective. World Bank irrigation projects
increasingly provide for a WUA role (Cernea, 1984), and USAID's policy (1984)
supports such organizations. Where WUAs are not helpful, there are usually good
reasons why not, stemming from the way they were conceived, structured and
introduced by non-users. This chapter focuses on what kinds of WUAs to assist, and
in what way. The conclusion in the preceeding chapter about working with existing
organizations applies. "Strengthening" where possible is more desirable than
"introducing." Still, the latter may be the only course available. The following
discussion of design choices is presented in terms of new WUAs, but as we are
dealing with principles rather than specifications, the propositions should with
appropriate modifications be applicabie to working with existing organizations as
well.

Understanding irrigation svstems in socio-technical terms suggests that
organizational design efforts should not be entirely separate from technical
considerations. Inappropriate technical decisions and performance can certainly
make futile even the best of organizational intentions and plans.l Equally
important, organizations cannot operate without satisfactory material possibilities
and rewards. Water user associations must have appropriate capacities to
accomplish specific tasks if they are to be productive and sustainable. One should
not expect WUASs to function in the same way or to have the same arrangements as
& parent-teacher association, for example.

Choices about organizational design should be made in collaboration with
technical personnel, even if planning and implementation efforts are the
responsibility of specialists who deal with social relations and with develaping
institutional capacity for irrigation tasks. As discussed in the next chapter, we
would not suggest any simple division of labor between social scientists and
technical personnel, with "participation" delegated to the former and all
engineering and other decisions handed over to the latter. Lead roles need to be
assigned, but what is sought is a meshing of organizational and technjcal provisions.
The following discussion focuses on the former, but it presumes that there is
consultation with engineers and administrators -- as well as with farmers
themselves.

One major Jesign issue is whether greater farmer participation can be
promoted without introducing some change in the physical system. That is, can
there be sufficient incentives even without construction or rehabilitation of
structures and facilities (with water users involved in processes of design and
construction) for farmers to assume more O&M responsibilities? There is not
enough systematic evidence to answer this question conclusively, but practically all
of the government-supported initiatives to expand water user roles in irrigation
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have been accompanied by some investment in physical changes. It is reasonable to
expect that patterns of behavior are more amenable to change when physical
relationships and possihilities are in flux. The fact that a government is investing
in improving system performance could provide an incentive for water users to be
willing to contribute to such an improvement. 2

Scope of Activity

Whether water user associations should be limited to irrigation management
activities is a first-order design issue. Since projects are usually administered by
an irrigation department, it commonly prefers such a restriction if only to avoid
"encroaching" on other agencies' bureaucratic turf. But from farmers' point of
view, such boundaries are likely to be irrelevant. Obtaining the full benefits of
better irrigation practices requires improvements in extension, input supply, even
roads; and organized farmer participation may be important for these as well as for
better water management. On the other hand, the latter is itself an immensely
complicated undertaking as analyzed in Chapter 3, and non-irrigation tasks can
everload an organization's capacity.3

Water user groups are likely to be multi-funetional to some extent because of
the complexity of irrigation. Indeed, denominating the number of "functions"
performed by an association is iteelf a difficult matter. Other things being equal,
the quality of performance of local organizations appears to be somewhat greater
for multi-functional organizations (Estnen and Uphoff, 1984:139-141). This could,
however, be a matter of more effective organizations, with capable leadership and
strong membership support, taking on more functions. One shotild not infer that
giving organizations more tasks will in itself make them more successful, even if
there is a correlation between better performance and more tasks being performed.

That water user associations are such a ecommon type of specialized rural
local organization suggests the validity of their having limited scope. The fact
that irrigation lends itself to the "membership" form of locel organijzation (P. Doan
et al.,, 1984: 7-10, 21-23) also suggests that groups should focus on water manage-
ment activities. Of course, if lower-level irrigation management is handled
through local government institutions, an option discussed in Chapter 5, the local
organization responsible for water management will definitely be multi-functional.

In his review of WUA experience, Cernea (1984) finds organizations handling
a wide range of activities. The indigenous WUAs incorporated in the World Bank's
Khanabad Irrigation Project in Afghanistan dealt fully with operation and
maintenance for water allocation, distribution and drainage, and additionally took
care of farm roads within the system. The traditionel village government bodies
brought into the Periyar Vaigai Irrigation Project in India exercised a similar range
of duties, while existing WUAs in a Morocean project did not go beyond water
distribution and maintenance tasks. South Korean farmers' irrigation
organizations, on the other hand, in addition to handling a full range of water
management activities, are involved with extension and training and even group
farming. Projects planned in Brazil and Niger where new WUAs were to be formed
expected tc undertake marketing, credit and other tasks. There are some good
examples of multi-functional WUAs, such as those in Thailand cooperating with the
"training and visit" system of agricultural extension promoted by the World Bank,
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where the WUAs provided the "contact farmers" necessary for that system's
performance. Nevertheless, Cernea concludes that:

organizing irrigating farmers for the single purpose of
managing water resources (itself no easy task...) is a more
recommendable strategy for water-based rural development
than broad multi-purpose organizations, unless farmers
themselves heve had experience in combining their
irrigation tasks with others such as credit seeking and
sharing.4

In the Gal Oya case in Sri Lanks, extension staff found that the farmer-
representatives chosen at the field channel level could and would funetion in the
"eontact farmer" roie (Uphoff, 1985).9 The deecision on whether or not a specific
WUA would engage in extension activities was left to its members, however. This
seems to be the most appropriate way to resolve the design issue of "scope." The
range and contant of WUA responsibilities should be determined by the members
themselves, which is only fitting if the organizations are in fact "theirs" as
suggested in the preceding chapter.

The basic responsibility of WUAs should be water management, with all of its
variety and complexity of tasks. Beyond this, members should be able and even
encouraged to diversify into complementary tasks, in directions and at a pace on
which they can agree. Indeed, as the tasks of water management come to be
effectively performed and routinized, there is incentive as well as opportunity for
WUAs to beecome involved with extension, credit, infrastructure and other
activities. With good water supply, these other activities develop higher payoff.

Project designers should provide for WUAs an evolutionary path of
institutional development. There should be no strait-jacketing organizational
blueprints which have WUAs all doing the same things, sinece not all will have the
same needs and capabilities. Minimum expectations can be stated, even required,
but only to ensure some basic performance level. For WUAs to move beyond this
and into non-irrigation responsibilities may require bureauecratic negotiating and
trouble-shooting so that agencies outside the irrigation sector are willing to work
with farmer groups in new ways.

Size and Structure

The debate over how large or how small WUAs should be is recast by the
analysis presented in Chapter 4 and by the conclusion that WUAs at the field
channel level should not be expected to operate in isolation but should be federated
in some multi-tiered organization. The size of the lowest level of operation (water
control) should usually be the size of the base-level group of water users. This area
usually encompasses between 50 and 100 acres. When the lowest level unit
command area is in the upper end of this range or exceeds it, one usually finds
informal subdivisions, perhaps with temporary control structures establishing
smaller groups of farmers who operate distinetly from others within the area.

In the Pochampad system in Andhra Pradesh, Indic, the Pipe Committees set

up by the project authority covered about 100 acres each. They performed better
once "zones" had been astablished within each area for purposes of water rotation
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and for sub-group representation in the committee (Singh, 1984). The Nong Wai
irrigation projeet in Thailand, given its hydrological layout, had basic command
areas (chaks) ranging between 100 and 1250 acres. In the larger chaks, farmers set
up water user groups along respective ditches, so that 6-10 farmers could earry out
rotations within a block of 30-50 acres. Each group received water one day per
week and shared it among themselves. Each was represented in the Nong Wai
Agricultural Cooperative Societgr which was established to integrate irrigation and
agricultural development work.® These are examples of two-tiered structures of
organization, but cases are reported in Chapter 4 of three, four and even five
levels of organization being built up from small base-level groups.

In short, the size as well as the structure of water user associations should
correspond to the hydrological features of the irrigation system. The most
promising design will begin with small base-level groups, possibly operating fairly
informally, whose size and area are set by the lowest level of water control. This
level is determined organizationally as well as technically, since on a long field
channel a group could build and operate a cross-regulator to establish a distinet
command area for itself. We have found that base-level command areas tend to be
around 50 acres, cultivated by 15-20 farmers.” But specific numbers will be
affected by canal layout, topography, holding size, soil quality (difficulties of
water retention), ete. Whatever size group under the circumstances can achieve
the most efficient cooperation, communication, eonflict management, ete. is to be
preferred. As this will not be uniform within a system, let alone a country, WUA
design should allow for variability of size.

The number of levels of organization will similarly be established according
to the hydrology of the specific irrigation system. The principle of direct
participation at the lowest level gives way at higher levels to procedures for
indirect representation through spokesmen chosen oy farmers to speak and act on
their behalf.

Membership and Decision-Making

The term "water users association" suggests that membership is composed of
those persons who benefit from a common source of water. As used by
governments and donor agencies, it refers to irrigators. Yet in many instances,
there are persons who use water from a reservoir, pump or canal who are not
cultivators, which calls for a major design decision whether to try to include such
persons in WUAs. Where agricultural and non-agricultural interests are
compatible, this may present no difficulties; however when they are conflicting,
WUAs may be unable to withstand the tension. In such a situation, the problem
should be addressed as a matter of poliey, to establish legal or other limits on the
competing demands -- not as a matter of WUA design.

The main issue treated in the literature is whether WUAs should be composed
of people who live together or who work in adjacent irrigated areas. Coward
suggests that "for purposes of irrigation organization the eritical unit is the
irrigationn community composed of field neighbors and not the village eommunity
composed of residential neighbors; though in some instances the two groups may be
one and the same” (1979:5). Where the two sets of persons coinecide, it should be
easier to operate effective organizations, but where the two diverge, membership
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is raore appropriately shared by neighboring cultivators. Of course, farmers may
have several different groups of field neighbors when their holdings are dispersed.8

The cases where residential neighbors constitute the irrigation community
are in situations where virtually all households depend on irrigation, and the local
government can carry out water management functions in the name of the whole
community, as in many Indonesian communities desecribed by Geertz (1967) and
Duewel (1982) or in the Indian villages studied by Wade (1979, 1982, 1984). Where
water user organizations are village-based, as in Indonesia, it is reported that
water management is better when villages cover entire (but small) hydrological
units (Hutupea et al., 1979).

One particular problem concerning "membership," raised in Chapter 5, is how
to ensure appropriate representation of disadvantaged cultivators, particularly
those who own no land, since membership in WUAs is usually defined in terms of
"household heads" or land ownership. Women tend to be consistently
underrepresented in WUAs, as reported from studies in Africa, Chile, Peru and
India (Lynch, 1985:43-45). This is true also in the Philippines where WUA
membership is assigned to "household heads" (F. Korten, 1982:15-16), If
membership were vested in "households" instead of in their "heads," it would be
possible to have greater women's involvement.9 Project designers should consider
this as a means of expanding participation and making outcomes more equitabie.

Ensuring a role for landless cultivators may be even more difficult because
landowners may have reasons to want to exclude them. Formal WUA membership
might give them a claim to secure tenancy status or even to land ownership under
land rerorm legislation, for example. If the lowest level WUAs operate informally,
not according to legally-defined membership and rules, it r iy be feasible to
involve tenants and sharecroppers de facto if not de jure. Their participation in
decision-making and operations is crucial when they rather than the landowners are
the actual users of the water. This is not a fully satisfactory resolution of the
issue but it should produce better results than assigning "membership" only to
owners when designing WUAs.

When it comes to making permanent investments in the irrigation system,
landowners should bear the full material and organizational costs since they benefit
most from the resulting increase in land value. This might be handled by having
two categories of membership. In some Indonesian systems, WUAs make
differential work assignments according to land tenure status when undertaking
short-term compared to long-term improvements (see footnote 15). As discussed
already, where there is great heterogeneity in tenure status having effective
WUAs is likely to be more difficult, though it is not impossible.l0

The structure of decision-making and the way members get involved in it is
an important design feature. The case studies tend to confirm the general finding
from a broader analysis of rural local organizations, that the best structure is one
with an assembly of all members who meet periodically, supplemented by one or
more committees, possibly an executive committee, which can exercise more
direct and active leadership (Esman and Uphoff, 1984:144-146).11 The advantage
of providing all irrigators with an opportunity to meet on a periodic basis and
discuss problems, plans and policies is that information can be more readily shared
and accountability of leaders can be better maintained. It is difficult for large
bodies to exercise responsibility, however. So having committees in addition to an
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assembly can combine the strengths -- and compensate for the weaknesses -- of
each mode of decision-making. Such a structure has served well the Spanish
irrigators in Valencia for over 700 years (Maas and Anderson, 1978). In the cases

of committees of officers and an intermittent assembly. The one-fifth which had
neither committees nor assemblies were far from the best examples of irrigation
management.

Leadership and Responsibilities

Effective water user associations invariably require capable, committed and
accountable local leadership, as discussed in Chapter 5. Project designers cannot
ensure capability and commitment, but they can try to build accountability into the
WUA system, for example, through the kind of decision-making structure
established. Just as planners must consider whether they can and should work with
existing organizations, they need to weigh the advantages and disadvantages of
having existing community leadership fully involved in WUAs. There may be no
choice, where such leaders are powerful in social and economic terms and well-
connected politically. In such situations, efforts should be concentrated on having
organizational checks and balances that provide for accountability, and on
expanding the pool of prospective leaders by minimizing the tendency for a few
persons to monopolize all positions, activities and experience.

It is desirable to mobiljze new, agriculturally-oriented and civie-minded
leadership wherever possible. This spreads responsibility, where present local
leaders are likely to be overextended already. It also leads to some specialization
in carrying out water management tasks, which ean develop useful expertise within
the community.

The methods for attracting and supporting a new cadre of leadership are still
in experimental stages. Experience in the Philippines, Sri Lanka, Nepal, Thailand
and other countries suggests the value of using organizers as "ecatalysts," as
examined in Chapter 9, to enhance the prospects for mobilizing such leadership.
This is consistent with the poliey orientation of "building from below," discussed in
the preceding chapter. It s very important to have conseientious and respected
leaders in a WUA program from the very outset, since once a program is dominated
by leaders who have less than laudable reputations, it will likely be difficult to
attract more suitable individuals to come forward.

analyzed in Chapters 3 and 4.

There should also be realistic expectations about activities which mateh the
pattern of seasonal variations. Uniform, year-round responsibilities, such as bij-
weekly meetings, are alien to the cyele of the seasons. It should not be regarded as
dereliction of duty for organizational work to slacken when competing labor
demands increase for field preparation, planting or harvesting or between seasons
when attention turns to non-irrigation activity.
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Whether WUA leaders should be paid or not, and if so by whom, has been
debated. Quite a variety of arrangements are reported in Annex 3. If leaders are
paid it seems important that the salary or in-kind remuneration come from WUA
members to secure greater accountability of leaders (Meinzen-Dick, 1984).
Unremunerated leadership has been successful in a number of cases, such as in the
Nong Wai scheme in Thailand (Kathpalia, 1984). If the level of group solidarity is
high and the WUA program produces some tangible results, having leaders work on
a volunteer basis appears feasible.

Leaders' formal work requirements should be kept within reasonable limits.
A World Bank project in Pakistan proposed and got enacted a law that enumerated
WUA leaders' responsibilities. It detajled nine functions for each member of a
WUA Board of Directors which could amount to a full-time job, at the same time it
prohibited Board members from receiving benefits greater than any other WUA
member by virtue of their elected positions. Sanctions could be imPosed by the
project's managers if the functions were not properly executed.l3 Such an
approach, while giving the appearance of control over water management
performance, is likely to be counter-productive.

Legal Basis

The question of how to proceed with legal enactments to establish water user
associations is an important one. There is reason to have some legal framework
within which WUAs operate. Otherwise, lacking official recognition, and standing,
they can be ignored by administrators and engineers. They may be unable to
operate bank accounts or to raise funds for their activities. But as suggested in the
preceding chapter, there is some question whether legal measures should be used to
"create" WUAs or to undergird them after they have gained some initial
momentum.

There are several dangers in a legalistic approach to setting up WUAs. If
their existence is mandated, officials are likely to set up "paper" WUAs that satisfy
the letter of the law. Purely nominal WUAs add little to water management
capacity. Second, legal provisions tend to be uniform, i.e., all WUAs must have the
same set of officers, the same size executive committee, the same dues, the same
meeting dates, ete. Standard structures and procedures will produce WUAs that
are sub-optimal because their terms of operation are not appropriate to each
« particular setting and because members will have a lukewarm commitment to what
is not their own creation. Third, legal instruments often have set forth an
asymmetry between rights and duties, stressing obligations of WUA members, in a
way that dulls incentives for active participation.

The successful program of introducing participatory water management in
the Philippines began with some changes in the relevant laws, empowering groups
of water users to take over responsibilities otherwise vested in the National
Irrigation Administration. However, implementation proceeded gradually and
experimentally. Once WUAs have been well established with the help of NIA, real
"powers" are handed over to them, balanced by "obligations" that are reasonably
well understood and accepted by members.

When legal frameworks are drafted, it is important that they prescribe a
minimum of detail, leaving considerable scope for variation in structure and
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procedures so long as the general objectives of ihe legislation are being furthered.
The means for meeting these goals can be left to WUA members.l> If some
standardization is deemed necessary, as much as possible, options such as number
and title of officers, or frequency of meetings should be provided for so that WUA
members in establishing their constitution or by-laws will be making some choices
about how they want to work together. The more decisions they make about such
matters, the more they can regard the WUA as "theirs."

Irrigation organizations without legal articles of incorporation exist in many
countriesand carry out relatively effective water management.16 The introduction
of farmer organizations for irrigation improvement in the Gal Oya scheme in Sri
Lanka proceeded without any legal authorization, just administrative support.
However, after some years, these WUAs begun requesting legal recognition in order
to have more standing with those few officials who were still not fully cooperative,
to be able to initiate court action against any farmers sabotaging water
management efforts, to levy fines if necessary, and to operate bank aceounts.

The Philippine experience, according to F. Korten (1982), suggests that
devising a legal framework for farmer participation in irrigation management may
be a necessary but not sufficient condition for generating a sense of local
responsibility for operation and maintenance. Legal aspects of WUAs need to be
considered and provided for in program design. The disposition of officials to
assume that behavior can be "legislated" needs to be resisted, however. It is
preferable to have WUAs which exist and operate first and foremost as social
realities, which are reinforced by legal identity and backing. Reversing the
Sequence -- creating legal entities that then have to gain public support and
loyalty -- is less likely to produce the management capacity desired.

Development Strategy

As practitioners begin efforts to establish WUAs, what kind of design
strategy is appropriate? There is not a great deal of experience with introducing
WUAs successfully, but the record is growing, particularly in South and Southeast
Asia. We endorsed a "learning process" approach in the previous chapter when
reviewing policy orientations that would best support participatory irrigation
management. Here are some of the design implications of this approach:

(1) Although the language of "building" institutions often suggests that WUAs
can be "constructed" according to some kind of schedule, program design should
remain flexible, and provide enough lead time, so that efforts to develop local
institutions are not rushed. In fact, WUAs can sometimes proceed faster than
anticipated; progress is not, as the stereotypical view suggests, always slow.17
However, if WUA management capacities which do not yet exist are called upon,
the experience of failure ean set back and even abort the process of institutional
development. Schedules ean be set for purposes of allocating resources, but they
must be open io revision, especially to support unanticipated activities and
expenditures.

(2) Efforts to develop WUAs should be coordinated with technical
modifications in the irrigation system. As suggested earlier, changes in behavior
are more likely to be forthcoming when physical changes are also being introduced.
Some project designs assign responsibility for farmer organization to certain
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officials or consultants, often with marginal or uncertain status, and expect them
to produce WUAs which will be ready to function at a certain point in time -- the
social engineering equivalent of a "turnkey" operation. There is considerable
consensus in the literature that such an approach is unlikely to succeed. Without
involvement of farmers in design and construction, the physical works are not
likely to be «; satisfactory (e.g., Illo and Chiong-Javier, 1983), creating grievances
among WUA members which cai. sour their relations with the irrigation
bureaucracy. But more important, organizational skills and solidarity are not
developed in a vacuum, and engagement of farmers in tasks such as design and
construction can be used to lead into greater Q&M capabilities (Mayson, 1984).

(3) When introducing a new program, the logic of starting off with pilot
efforts should not be undermined by scattering these activities over a very large
area, as done in the Sedarhana project in Indonesia. Although distributing pilot
program activities over a large geographic area may be politically desirable,
stretching the program's resources too thinly to maintain proper supervision and to
assimilate needed "learning" will be counter-productive. In contrast, undertaking
activities in a more focused area makes it easier to detect problems and progress
and to consolidate learning.

(4) New efforts should probably be targeted first in the relatively more
promising areas, where water is neither too scarce nor too abundant for farmers to
have incentive to participate in new management responsibilities. One can posit
that the incentive will be greatest in the middle reaches of most irrigation
systems, and a recent quantified study of farmer participation in irrigation
management in Indonesia found this predietion confirmed.l Achieving fairly quick
and visible results is important for building up momentum behind a farmer
participation program, particularly for gaining support from engineers and
administrators. It is advisable not to start where farmers ere unwilling to assume
responsibilities (Lowdermilk, 1985:8-9). It is better to support efforts which can
provide examples of effective performance that other users can learn from.

(5) A program should be designed with a view toward stages of development,
keeping in mind that some "overlap" is inevitable. D. Korten (1980) has
extrapolated from a number of successful rural development programs in Asia,
including the NIA program in the Philippines, a sequence for "learning process"
programs: first establish what can be "effective," then experiment to see how this
can be done more "efficiently," and finally concentrate on devising means for
"expansion."

(6) All efforts should contribute toward building up a cadre of personnel who
are knowledgable about and committed to a participatory approach. This would
include agency staff at various levels, probably with some specialized cadre
focusing on farmer organization issues within the agency, as discussed in the next
chapter. Under this heading would ecome also farmer-representatives who are able
to articulate the goals and invent the means for better irrigation management.
Such persons will be invaluable for mobilizing and maintaining political support for
the program, to refer back to the policy consideration raised in Chapter 7.

Channels for Implementation

One more key design issue is engaging agencies and organizations outside of
the bureaucracy in the process of developing farmer capacity for irrigation
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management.  Although government agencies are often reluctant to engage
"outsiders" in programs, there are some good reasons why it may be advisable, in
this area of activity in particular, so that an agency may gain the flexibility and
normative commitment which bureaucracies generally lack.

Experience with devolving responsibility to private voluntary organizations is
not yet very great, but the performance of an agency like CARE in Bolivia shows
the kind of contribution which a PVO can make (Lynch, 1983). The fragmentary
reports on working with private contractors are not as salutary. They have no
incentive to consult with farmers or to accept delays unless their terms of
reference are very carefully written and their bases of compensation are set
accordingly.19 Project designers may, with ferethought, be able to specify terms
and conditions that establish requirements and provide incentives for private
contractors to work with farmers so as to increase the management competence of
the latter. However there appears to be little experience with achieving this so
far.

One set of organizations which should be considered for involvement in the
promotion of participatory irrigation are what can be called loosely "knowledge-
building institutions," especially those with an orientation toward action research.
The contributions of the Asian Institute of Management and the Ateneo de Manila
University (also later the Ateneo de Naga) to the NIA program in the Philippines
were large and important. They contributed valuable and innovative work on
"process documentation" and "sociotechnical profiles" (for example, de los Reyes,
1984). The roles of the Agrarian Research and Training Institute and Ceornell
University in the Gal Oya project in Sri Lanka were also major.

If an ageney attempts to introduce more participatory management entirely
through the existing irrigation bureaucracy, it is likely to face a hostile or
unimaginative reception.2y Experience suggests that some manner of collaboration
with outside institutions can strengthen the role of the most energetic and
innovative elements within the irrigation agency. This consideration, however,
points to the important subject of how relations between farmers and irrigation
bureaucracies can be improved.

FOOTNOTES

1Farmers within irrigation schemes in the Indian state of Andhra Pradesh are
expected to develop by themselves the area below the turnouts being built by the
Irrigation Department, constructing field channels and ditches individually or
collectively.  Officials have reproached farmers for undertaking such land
development (the "participation" desired by government staff) either slowly or not
at all. Yet a commission of inquiry found that 25 to 40 percent of the designated
command area was not or could not be reliably issued with irrigation water due to
miscaleculations of available supply or faults in design and construetion (Hashirn Alj
et al.,, 1982). Under such circumstances one could hardly expect farmer
organization or participation to thrive. Lowdermilk (1985) gives other examples of
technical defects which have impeded farmer participation elsewhere in South
Asia.
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2This issue was discussed at the 1984 Social Science Research Cnuncil seminar in
Bangalore on "social responses to irrigation" deseribed in the Acknowledgments.
There was some consensus that introducing behavioral changes was likely to be
more successful in conjunction with physical changes. See report in WAMANA,
October, 1984.

3Ed Martin and Bob Yoder (now on the staff of the International Irrigation
Management Institute) asked leaders of an indigenous WUA in Nepal why it did not
undertake other activities like operating a hydro-powered grain mill which would
benefit members. The response was, "We have all we can do to manage the
irrigation system; there are so many confliets." A grain mill has now been installed
in that community, however, and appears to be operating satisfactorily (personal
communication).

4Cernea says that the WUAs in South Korea have apparently benefited from a
history of nearly two generations of prior cooperation. It should be noted also that
these groups are quite regimented and regulated, so similar results should not be
expected unless a government is willing and able to operate as intrusively as
reported by Steinberg et al. (1980).

3This does not constitute an endorsement of the T&V system, which has attracted
criticism as well as support in the countries where it has been introduced (Moore,
1984). Working with and through WUAs which are accountable to farmer-members
would, however, mitigate one of the common problems with the T&V approach,
that "contact farmers" are not necessarily responsive to the needs and ideas of
their fellow farmers.

6This system was able to almost double cropping intensity in just two years' time
(Kathpalia, 1984).

"Plusquellec and Wickham (1985) suggest from their understanding of Thai
experience that 125-150 acres represents the maximum size of primary service
area for good irrigation management. "There is evidence that many service areas
are too large to permit timely irrigation throughout their commands, with the
result that water is wasted and yields reduced" (1985:49). Recall that in the Nong
Wai scheme in Thailand noted above, before a system of WUAs was introduced,
primary service areas were 10 to 12 times larger than this maximum. Plusquellec
and Wickham suggest that 20-25 farmer-members represent an optimum size of
membership, but we favor somewhat smalier base groups. The Nong Wai rotation
groups were one-half to one-quarter as large as the "optimum" Plusquellec and
Wickham recommend.

8Maas and Anderson (1978) consider that the community of irrigators is best
regarded as a group of persons who have shared rights to the use of a common
water source, emphasizing legal or customary rights rather than ownership or use
of land that is irrigated. In the case studies, we found such rights, with few
exceptions, to be attached to land or to membership in some community,
residential or kinship. An exception would be the zanjera groups in the Philippines,
Where investment of labor and funds earned members a share (atar) of water
independently of land or residence.

This case raises a qualification to our conclusion, as the zanjera organizational
form is made appropriate by the fragmentation of landholdings within these _
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systems. To have had WUAs of field neighbors would require most farmers to be
members of several WUAs and to have many separate work obligations. Where
there is significant fragmentation, the size and structure of WUAs must be
adjusted to suit this circumstance.

InExperience shows that while women participate actively in the [WUA] meetings,
generally they are not formal members because it is assumed that each household
will have only one member, in which case it is normally the man. This means that
women cannot be officers of the association -- even though often they are well
qualified. Mechanisms to allow joint memberships from each household have been
discussed to avoid this problem." (F. Korten, 1982:16). In San Pedro de Atacama,
Chile, a similar situation prevailed where women participated in meetings, but did
not assume positions of responsibility largely because men were the "members"
(Lynch, 1978).

101y Bangladesh where landlessness is a widespread and serious problem, one
experimental solution has been to establish not WUAs but WPAs (water producer
associations) by loaning money to groups of landless so they ean purchase pumps
and operate shallow tubewells, selling water to landowners and cultivators (Wood,
1984). This is an innovative approach, and although not always successful it
warrants further experimentation.

115 contrary suggestion, that WUA decision-making be entrusted to persons acting
in executive rather than committee or assembly roles, was made by Chambers
(1975) based on limited interviewing of farmers in Sri Lanka. Other data gathering
and analysis in Sri Lanka has provided evidence of farmers favoring more
participatory roles in grassroots irrigation management (Uphoff et al., 1981).

124 methodology for mobilizing constructive new leadership is outlined in Uphoff
(1986). Conscientious leaders are like rice plants, productive but tender and
vulnerable, whereas self-aggrandizing leaders are like weeds, which will erowd out
the "rice plants." If there are enough good leaders, they can hold the undesirable
ones in check, but the latter can take over a whole program once they reach a
certain threshold, not necessarily a very large number. Organizers who identify
and encourage constructive leaders are like rice farmers who prepare the seedbed
and help productive "plants" get established, keeping "weeds" in check so they do
not take over. This said, it is crucial that the leaders be selected by and fully
acceptable to the broad majority of farmers and not be those farmers who are most
attractive to outsiders.

12The Boards were required to: (1) manage the delivery of water; (2) develop a
plan for operation, maintenance, improvement and rehabilitation of the
watercourse; (3) supervise construction and maintenance of the watercourse and
other improvement activities; (4) employ and discharge ditchtenders, collectors and
construction personnel; (5) exercise emergency powers to repair watercourse
breakages; (6) negotiate and contract with government agencies and other
institutions for improvement programs acceptable to the general assembly; (7)
serve as the communication link between government agencies (and WUA members)
in dissemination of information and all matters representing the views and requests
of the irrigators; (8) maintain the financial and organizational records of the
association; and (9) call special meetings of the general assembly for any matter
involving original expenditure and other important issues involving the general
membership (cited in Cernea, 1984).
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14The Pakistan act discussed above provided fourteen "powers of association"
which are almost all obligations: (1) improve, rehabilitate, operate and maintain
the watercourse, (2) improve the water supply, (3) locate, own, operate and
maintain tubewells and lift pumps, (4) sanetion upgrading and maintenance of farm
ditches and field outlets, (5) encourage adoption of improved on-farm water use
and management practices, (6) participate in programs to improve watercourses,
land leveling and agronomic practices, ete., (7) establish water delivery schedules
and supervise water allocation and distribution "in such a manner so as not to
interfere with canal water delivery," (8) set and collect general and special
assessments, (9) conseript labor for emergency repairs on watercourses, (10) locate,
install and maintain drainage facilities, (11) remove obstructions in water-courses,
(12) enter into contracts for obtaining loans and grants and setting a repayment
schedule, (i3) ensure that all members' rights under the law are respected, and that
each member gets his fair share of water in a timely fashion, and (14) ensure that
all members contribute their fair share of labor, money, ete. Sanctions may be
imposed if these terms are not carried out. Note that there is no mention in the
act of any obligations placed upon the irrigation bureaucracy to meet any
performance standards vis-a-vis water users. Essentially the same irrigation
ordinance was proposed for Sri Lanka, enumerating "powers" that were really
duties. Fortunately its enactment was deferred pending experience gained with a
more "bottom-up" approach (Uphoff, 1982).

15In Indonesia, where there is a high turnover of cultivators -- as much as 50
percent per season, due to higi. rates of tenancy -- it is difficult to establish
uniform membership and duties. The government set up a legal standard of
membership in WUAs, but farmers prefer to think in terms of tasks, guided by a
principle of equity. As noted above, farmers are expected to participate in certain
kinds of work or decision-making depending on their land tenure status and the
nature of the task. Work that contributes to long-term improvement is done by
owners only; all cultivators are obliged to help in activities that improve irrigation
for a particular season. WUAs also consider how rich or poor a person is. Someone
who they consider cannot afford the outlay may be excused from having to
contribute (John Duewel, personal communication). WUAs may make some such
adjustments to suit local conditions and norms no matter what the law says, but it
is better if they need not get unnecessarily embroiled in legal controversies.

16Cernea (1984) cites a study by D. Craig Anderson, "Irrigation, Institutions and
Water Users in Ecuador" which found no difference in the water management
performance of WUAs that were legally constituted and those that were not.

17In the Gal Oya case in Sri Lanka, initiatives respectively by the farmer-
representatives and the top civil servant in the district established third and fourth
tiers of organization before the second tier had been set up by the program.

18Robinson (1985) measured farmer participation in design, ~onstruction and
maintenance for a dozen small-scale systems being (or having been) rehabilitated.
Over 700 farmers were interviewed in this study. The level >f participation in
these three activities plus formal participation in WUA activities was higher for
farmers in the "middle" of these systems than for farmers in the "head" or the
"tail." Higher participation was statistically significant at the 5% level for design
and maintenance. In Gal Oya, although organizing activity had to begin at the
"head" in order to be synchronized with rehabilitation planning and implementation,
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experience showed more rapid "take-off" of farmer participation in the "middle"
reaches.

19Experience from Indonesia and Sri Lanka was reported at a May 1984 workshop
at Cornell with difficulties in getting contractors to pay attention to farmers and
to their ideas and needs.

20There are some examples where participatory management hes been introduced
frcm within the irrigation bureaucracy. A good example is the Minipe scheme in
Sri Lanka, where a Deputy Director of Irrigation (now Chairman of the Mahaweli
Engineering and Construction Authority) took such an initiative. In this case,
however, in the initial stages, he received the assistance of a PVO, the National
Heritage Association, which provided young volunteers to work as organizers. In
the Nong Wai irrigation scheme in Thailand, the program of introdueing WUAs was
handled by a ecombination of government agencies, though with outside consultants
from the Asian Development Bank (Kathpalia, 1984).
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Chapter 9
IMPROVING AGENCY RELATIONS WITH FARMERS

Mutual complaints between farmers and agency personnel are endemic in
irrigation management. Establishing the validity of grievances is difficult because
of their complexity and long-standing nature. Determining faets is elusive because
of the overlay of negative attitudes commonly found on both sides. Program
designers and managers intending to increase farmer participation should be
mindful of the history of relations between farmers and officials, but little will be
gained by trying to render summary judgments on past practices. The best
approach is to encourage both sides to seek a new start in their relations,
recognizing that both ean gain from better irrigation management which ineludes
farmers' involvement. To the extent that farmers and engineers are willing to look
self-critically at their own past performance, of course, the prospects for future
cooperation are improved.

There are two "models" for participatory irrigation management. One is g
"division of labor" approach which negotiates and maintains separate, though still
interdependent assignments of activity; the other is driven by a concept of
"eollaboration." The first tends to operate in "zero-sum" terms, where the gain of
one is the loss of the other, while the second is more "positive-sum." Which is
more appropriate is influenced by the quality of relations prevailing and by the
nature and level of the task at hand. When negative opinions are strong, the first
may minimize confliet and be the best arrangement. But relations can change, and
85 more mutually respectful attitudes arise, collaboration may emerge. Certain
activities like maintenance and drainage are more amenable to a division-of-labor
approach, which is also likely to be more relevant at lower levels of a system than
at higher ones. Some combination of both approaches will generally be
appropriate.

In any irrigation system where agency personnel are involved in management,
it is important that the main system managers accept the legitimacy of farmer
participation if this is to become effective. Since organizing for collective action
is itself a demanding and problematic undertaking, water users can be fairly easily
discouraged from investing in developing group capacities, thereby reverting to or
remaining in an anarchie situation. Further, there needs to be reliable main system
management for farmers to be able to make and carry out plans for activity at
their respective levels (Wade and Chambers, 1980). If main system management is
itself unpredictable, this encourages what Hart (1978) has graphically deseribed as
"anarchy under the eanals.”

The theme of '"bureaucratic reorientation" was introduced in the preceding
chapters. Any government agency, not just one involved in irrigation, will have
certain professional self-images, standard operating procedures, institutional
doctrines, typical incentives and career patterns that shape the behavior of its
personnel. To the extent that these lead technical staff to adopt condescending
attitudes, to deprecate farmer's ideas and overlook farmer's needs, to resort to
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coercive means for gaining compliance rather than seek understanding and
agreement, the aim of engendering more participatory irrigation management will
be thwarted.

Paradoxically, the stronger and more self-confident an agencey is, the less
receptive it may be to new modes of operation. On the other hand, a weak agency,
while receptive, may have difficulty in winning cooperation and budget support
from other arms of government. The challenge of bureaucratic reorientation is
considerable; however several recent experiences show promise in this regard. The
following discussion reviews some of the elements that can contribute to a "new
start."

Agency Incentives

Organizations do not modify their objectives and practices very readily. We
have found three major kinds of incentives which can encourage an agency to
rethink and redirect its activities: (a) failure of conventional approaches, (b)
resource imperatives, and (e¢) inter-agency competition. 1t is hard foy agencies to
recognize, let alone admit that they are not fulfilling their mission adequately.
But such a realization can open bureaucratic ears and eyes to new approaches.
Visible deterioration or errors in placement of s“ructures can be an embarrassment
and give impetus to work in new ways which correct or avoid previous problems as
these become evident. When farmers in numerous Philippine systems simply filled
in and cultivated over many of the field channels the National Irrigation
Administration had built without consulting them, it was evident that NIA was not
meeting farmers' needs and was wasting resources (Illo and Chiong-Javier, 1983).
Unfortunately, similar experience in the government-initiated Kosi irrigation
project in India did not induce the irrigation agency there to embark on the same
kind of internal reform as NIA undertook. Pant describes the following situation,
which appears ripe for bureaucratic reorientation.

All the field channels constructed were earthen work of
very sub-ctanderd nature, and were cut or obliterated
invariably by farmers. The coverage of 44,000 hectares of
land with field channels is an impressive figure, but the way
it has been done and the hurry in which it was done indicates
that a ritual has been observed. (Pant, 1981:A81)

As noted above, a strong and self-confident agency may require a string of
setbacks before it is willing to think it might do better by working more closely
with water users. Technical shortecomings may only become apparent when faced
with other sobering problems, such as a need to obtain budgetary resources or to
counteract bureaucratic challengers.

The National Irrigation Administration in the Philippines embarked on its
innovative course after the government directed that agency to begin recovering
the costs of its capital investment in improving communal (small-scale, user-
managed) irrigation schemes. The leadership of NIA realized that farmers would
not accept repayment unless they had some voice in whether (and what kind of)
structures would be built on their behalf. In contrast, the design for the Gal Oya
project in Sri Lanka originally assumed (without any prior consultation) that
farmers would do all tertiary rehabilitation on an unpaid basis (this was someone's
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idea of "farmer participation"). The fact that no funds had been budgeted for this
work gave engineers an incentive to begin meeting with farmers, to discuss plans
for rehabilitation and to adjust these to field-level problems, since farmers could
easily withhold voluntary labor if they were not satisfied with the Dplans.
Rehabpilitation at primary and secondary levels would produce little benefit unless
there wsas tertiary renovation as well. What appeared at first to threaten the
participation of farmers (the imposition of "voluntary labor") unexpectedly created
conditions for encouraging their participation, once engineers approached them in a
respectful and cooperative manner.

Bureaucratic competition can also create incentives to innovate. If an
agency sees some other agency forming linkages with "jts" client group, this may
spur the agency to form its own links to preempt the loss of contact and support.
The program for establishing Command Area Development Authorities (CADA) in
India has created some impetus for line bureaucracies to rethink their strategy. In
the Philippines, after the electrification agency started using organizers to

establish irrigator groups around a common pumpset, NIA contracted with the

linked to NIA. The rapid rise and bureaucratic threat of the Mahaweli Authority in
Sri Lanka threatened the Irrigation Department there, which had primarily
concentrated on design and construction. If O&M was to become a more important
part of the Department's operations, it would need bettepr cooperation with
farmers.

Presumably one does not want to have or to encourage "failure" as an
inducement for bureaucratic reorientation. On the other hand, agencies often
ignore and deny evidence of shorteomings in their conventional mode of operation.
By encouraging candid self-assessments, a climate of opinjon may be created
wherein leadership for change comes from within the agency.2 Creating a certain
amount of "dependence' of the agency on the resources of water users can have a
salutary effect on its attitude toward farmers, though it is preferable in the long-
term to seek interdependence marked by cognitive respect on all sides.3
Deliberately fostering bureaucratic competition is a risky strategy, but it has often
been the surest spur to improving performance.

Technical Cooperation

One "division of labor" approach to farmer participation is to &ssign to water
users certain responsibility for organizational matters, reserving all technical
decisions ard evaluations to the irrigation agency staff. Some staff may try to
protect their "turf" by exaggerating the complexity of technical tasks (and maybe

This is unfortunate because water users usually have g great deal they can
contribute to design, construction, operation and maintenance of irrigation
systems, not just in terms of labor but also ideas and innovations.

Various examples of "dams that failed" were cited in Chapter 7.
Documenting anc publicizing such outcomes may make engineers a little more
willing to listen to farmers "next time." The eoneclusion should not be that
technical personnel are incompetent but that engineering and agronomic judgments
are complex and imperfect. No one should expect technicians, however highly
qualified, to be correet all the time, given the levels of precision needed for the
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most efficient irrigation.4 By involving farmers in gathering and assessing
information, and in evaluating technical alternatives, the chances of making
unfortunate decisions should be diminished. If decisions subsequently turn out to be
wrong, farmers ecannot simply "blame the engineers," which is easy to do if they
have had no role in thinking through the complexities and alternatives.

To the extent that the structures designed and built are inappropriate, the
prospects for getting farmers to take responsibility for their operation and
maintenance are diminished. Trying to get users to manage, let alone pay for such
a system becomas a source of conflict.5 On the other hand, if farmers are involved
in planning and are able to make suggestions, this conveys a sense of respect for
them and a feeling of common purpose that can buffer the disappointments over
shorteomings in design and performance that are nearly inevitable in irrigation.

Engineers need not and should not surrender their best technical judgment
when dealing with any problem requiring scientific expertise. They are expected to
contribute the benefits of their learning and experience. But these can usually be
applied to better effect in conjunction with the fruits of users' observations and
experimentation (Chambers, 1983:82-101). It will be a great step forward toward
promoting farmer participation if agency personnel will recognize that technical
problem-solving can be a joint enterprise.

Engineers and farmers should be able to contribute from their respective
funds of knowledge to the formulation of proposed solutions, remembering that
they require experimentation and evaluation. Indeed, one indicator of bureaucrstic
reorientation is the degree to which agency personnel do not see working
cooperatively with water users on technical problems as depriving themselves of
status. In a reoriented agency, this would become a source of satisfaction.

Special Roles

Where relations between engineers and water users are estranged, as is often
the case, improving them will probably require introduction of some number of
persons working in specialized role to build up or assist water user associations.
Such organizers, sometimes referred to as "catalysts," would be recruited on the
basis of personal qualities that make them good intermediaries -- among farmers
to encourage them to participate in WUAs, and between farmers and officials to
establish "vertical" cooperation. The NIA experience in the Philippines is the best
documented example of this (F. Korten, 1982; Bagadion and F. Korten, 1985), but
the same methodology has contributed to improved relations and performance on
the part of both farmers and engineers in the Gal Oya scheme in Sri Lanka
(Widanapathirana, 1984; Wijayaratna, 1984; Uphoff, 1985 and 1986).

There are instances where positive changes have been introduced by technical
personnel, e.g., the Minipe and Kimbulwana schemes in Sri Lanka (de Silva, 1981
and 1984; Weeramunda, 1985) and the Nong Wai system in Thailard (Kathpalia,
1984). In Minipe, however, there was assistance in the early years from volunteer
organizers provided by a Buddhist voluntary service organization and Kimbulwana
was a small scheme, inspired by the first. In the Nong Wai system, water user
groups had previously been formed at the direction of Cooperative Department
officials, but little had been done "to activate them." In 1981, Asian Development
Bank consultants were brought in to help bring about more prcductive relationships
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among farmers and with the Royal Irrigation Department. The RID had a special
O&M unit within the agency which had responsibility for farmer organization, and
staff from this unit were assigned to work with the consultants. Together they
began to work with a larger group of RID employees who had responsibilities at the
field-level.

The staff was trained to be persuasive and instructive and
not to have an authoritarian attitude. Once farmers'
confidence was gained through open and frank discussion by
explaining the reasons for every suggestion and changes
made, their cooperation was forthcoming. The process was
slow but succeeded, more so than a directive approach
(Kathpalia, 1984:18).

An interesting aspect of how RID staff were able to change their traditional
modus operandi and work more cooperatively with farmers involved reducing the
size of the territory for which they were responsible by one-third, to increase the
intensiveness of their work. Rather than try to take over the responsibilities of the
Cooperative Department, the RID worked jn a complementary and supportive role
to increase its capabilities for dealirg with the organizational issues of
participatory water management. This effort was expanded to the whole project
area of 25,000 acres, with 5,500 farmers organized into 169 groups handling O&M
for 248 basie operational areas (chaks) averaging about 100 acres each.

A cadre of organizational specialists for promoting participatory
management may not be needed if the irrigation scheme is fairly small, such as
Kimbulwana (1300 acres), or if the technical leadership possesses unusual ualities
of personality and value commitment as was the case in Minipe. The
responsibility for establishing and sustaining farmer organization can ba delegated
to regular irrigation department staff, provided they are given appropriate
training, incentives and opportunity, especially enough time and resources to work
on these tasks. It must be remembered that technical staff are recruited for theijr
engineering or other technical qualifications, not for their interpersonal skills or
understanding of organizational dynamics. They are usually overburdened with
existing tasks, so that added responsibilities may get short shift, especially if these
are duties they feel somewhat uncomfortable with.

During the process of project design, it may be possible to reorient technical
personnel to work more productively with farmers. Examples of this include the
work undertaken in Nong Wai and that attempted (not very systematically or
successfully) in the Pochampad irrigation system in India (Singh, 1984). We did not
find cases where agricultural extension personnel or an "extensjon" approach were
used with good results, but we eannot say this is impossible. Extension operations
tend to be a matter of "telling farmers what to do." This is unlikely to be effective
for producing better local capacity for water management. If the relationship with
farmers is more one of consultation and collaboration, there is a greater possibility
for efforts to succeed.

The most widespread and satisfactory results thus far have been with
specialized roles placed within or alongside the irrigation bureaucracy. Such
catalysts work with farmers and with engineers to establish new attitudes and new
ways of interacting. Data from the Philippines and Sri Lanka on respective costs
and benefits, reported in Chapter 2, suggest that the costs of using organizers can
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be recouped as quickly as within two years, after which time a valuable water
management capacity should be sustainable with only modest continuing
expenditures.

Unfortunately, social infrastructure Is like physieal infrastructure in that it
requires some maintenance investments. Even after WUAs have been established,
there is need for training of new farmer-representatives, for helping to resolve
problems that arise within and between WUAs and that they cannot handle
themselves, and for sorting out farmers' difficulties with the bureaucracy in an
"ombudsman" role. If engineering staff cannot handle such duties, or if this is not a
good use of their time, there is reason to have a special cadre of persons who can
deal effectively with "institutional hydraulies." Clear responsibility and adequate
means should be given so that this support function is not neglected. Any
specialized cadre should be fully part of the agency, so that socio-technical
syntheses are continually made.

Agency Style

The way in which an agency goes about its business has effects apart from
what it does. One of the trujsms of organization theory is that organizations tend
to replicate externally the kinds of relationships and values they display internally.
If an irrigation department is rigid and hierarchieal in its own dealings, it is likely
to encourage similar patterns in the groups with which it works. If it wants WUAs
that are efficient, participatory, and responsive, it needs to set such examples for
them in its own performance.

It would thus be inconsistent, and likely ineffective, for agenecy leadership to
"order" its staff to work cooperatively with water users. Movement toward a mcre
participatory approach to irrigation management should be the result of discussions
and experimentation. It should involve farmers in ways that encourage new
attitudes and behavior on the part of engineers and technicians, and corresponding
changes among farmers themselves in an iterative process.

Certeinly "leadership" within the agency is important. Both the
Administrator and especially the Deputy Administrator within NIA in the

Irrigation Department itself, though several of its Deputy Directors have given
leadership within their sphere of responsibility. Unfortunately, little is written on
this subject in the literature, so we cannot comment on it more systematically
even though it is clearly an important factor.

Agency Organization

In addition to agency style, the structure of an agency is important. For
example, real barriers fcr participation arise from having a sharp division between
the processes of administration, staffing, budgeting, communication, ete. for
design ard construetior,, on the one hand, and for operation and maintenance
(O&M), on the other. Unfortunate design decisions are often made without regard
to their implications for O&M. Since design and construction yield more
professional rewards in terms of prestige, promotion and earnings for engineering
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staff, O&M, which is of most immediate concern to farmers, gets treated like a
stepchild. Supposedly the best staff are assigned to design, so engineers given
O&M duties often seek transfers out (unless there are economie, often illegal,
compensations adhering to O&M). Staff turnover obviously disrupts contaet with
WUAs (and corrupt practices corrode such contact). Reducing the dichotomy in
staffing, prestige, etc. between design and construction and O&M (a worldwide
phenomenon) can contribute toward better working relations with farmers.

One organizational initiative could be to establish a high-level working group
to oversee the process of introducing participatory irrigation management as was
done in the Philippines when NIA set up the Communal Irrigation Committee
discussed in Chapter 7. This brought together top professionals in engineering and
administration with consultants from the donor agency (the Ford Foundation) and
social scientists assisting in the process from their base in knowledge-building
institutions such as the Asian Institute of Management, as discussed in Chapter §&.
This group received regular reports (process documentation) on what was going on
in the field and on what was being learned in the "learning laboratories" that the
project maintained (D. Korten, 1982; F. Korten, 1982). It was in a position to give
informed advice and to sustain the support needed for the effort from many
sources.

The possibilities and appropriate strategy will be different for each country.
In Sri Lanka there was no working group like the Communal Irrigation Committee
in the Philippines because there was no initial top-level support within the
Irrigation Department for any significant farmer role in irrigation management;
farmers were expected simply to obey the ID's directions. It did however, accept
some experimentation which the Ministry of Lands and the donor agency (USAID)
supported. An informal network of key individuals in several ministries,
departments and institutes played a role equivalent to the Communal Irrigation
Committee's.

Fairly rapid reorientation is possible with tailored and persistent efforts as
can be seen from the amount of change in Sri Lanka. Within two-and-a-half years,
the top echelons of the Irrigation Department approved a proposal for irrigation
management reform which included a four-tiered system of farmer representation
with participation in management right up to the main system level. (There was
some bureaucratic pressure on the ID to eome up with such a proposal, but the
recommendation was reportedly "unanimous.") Farmer organizations, although only
tolerated at the outset, became accepted as management partners by the technical
staff in the field.

Concluding Observations

In the next ten vears, numerous other countries will have some need for
transformation in the orientation of their national irrigation bureaucracies. This
will take many different forms and with a plurality of results. The ecase for more
participatory irrigation management appears stronger each year, as new positive
results are registered and as the deficiencies of conventional approaches become
more evident. The recent dates of much of the literature in the Bibliography
indicate how rapidly the field of knowledge is expanding.

The growing "fiseal erisis" in LDCs is putting ever more budgetary pressure
on governments to find less costly ways of providing services. Yet governments
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cannot expect or require farmers to contribute more resources in the form of labor
or repayment of construction costs without giving them some greater role in
decision-making. As seen in Chapter 3, although irrigation management activities
are distinguishable analytically, they are linked multi-dimensionally, and it is
unrealistic to isolate just one or two functions for farmers to perform or to be
involved with.

This review of experience comes at a time when experimentation with
participatory irrigation management is expanding. Attitudes which were fairly
fixed until recently are now open to new evidence. An international expert
consultation on water management organized by FAO and USAID and held in
Indonesia in July 1984 produced remarkable consensus on these new directions.10
Indeed, one of the chief problems confronting professionals seeking practical
advances of a participatory nature is no longer resistance from main-line agencies
but rather some of the claims and expectations emanating from over-enthusiastic
proponents of new apprecaches.

This is an area where the welfare of hundreds of thousands, even millions of
persons is at stake. Improvements in the efficiency and reliability of irrigation
however achieved will contribute greatly to household, regional, national and
international objectives. Increased appreciation and support fcr an expanded user
role in irrigation management appears to offer one of the most beneficial and least
costly avenues for such improvements. This is important as governments
coltemplate the rising cost of expanding new irrigated acreage and their shrinking
resources for such investment.

The participatory approach is not without its disappointments and
difficulties. There are no general "blueprints" which are useful for all locations
and all circumstances. The orientation of the irrigation agency is the key variable.
Evidence continues to accumulate of farmers' willingness and ability to discharge
greater responsibilities. After we had selected our initial 50 cases for analysis, we
kept coming across new reports of encouraging experience where users had been
involved more actively in water management, for example, in Thailand (Mayson,
1984), Bolivia (Lynch, 1983) and Senegal (Cernea, 1984). In the latter cese, a World
Bank document says that once the irrigation agency (SAED) formed water user
groups of 12-15 family heads each, these groups have done "a better job than
SAED" in maintaining agricultural equipment to improve production.

The principal question is whetnar engineers and officials are willing and able
* to depart from technoeratic and paternalistic postures, to begin working more as
partners with those for whom the irrigation enterprise is undertaken -- the water
users.
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FOOTNOTES

lIn the U.S., when the Soil Conservation Service set up farmer groups, this was an
impetus for the Army Corps of Engineers and the Bureau of Reclamation to
improve their respective links with farmers, if only to gain and maintain political
support, as was pointed out at our May 1984 workshop.

2In the NIA case, the U.S. aid agency provided foreign travel and training
opportunities for a number of rising young engineers in the late 1950s and early
1960s. Their opportunity to observe irrigation systems particularly in Taiwan and
U.S. where farmers had major management roles got them thinking about how to
improve irrigation performance in the Philippines, according to former NIA Deputy
Administrator Benjamin Bagadion (seminar presentation, Cornell University,
June 1, 1985).

3A good example of project design creating "dependence" on farmers was the rural
roads component of the PIDER rural development project in Mexico. A special
office for labor-intensive road construction was set up within the Ministry of
Works. Because it was given little heavy machinery and no funds to pay for outside
labor, it had to rely on rural communities to achieve its bureaucratic goals. Road
committees were formed in the villages eligible for assistance, and plans for new
or improved roads had to be worked out jointly with the communities. Engineers
knew that if their plans were unacceptable, no local labor would be forthcoming.
This component turned out to be the most successful part of the project, building
or upgrading 65,000 kilometers of rural roads in a five-year period (Edmonds, 1980).
The participatory methodology developed in the PIDER project is reported in
Cernea (1983).

40ur colleague Gil Levine has pointed out that differences in elevation of as little
as 5 e¢m. can have a large impact on the performance of gravity-flow systems for
rice cultivation. Most topographical surveys in LDCs have margins of error many
times this much, and the costs of getting greater accuracy are utterly prohibitive.
It should not be surprising that in cne large irrigation system in a Southeast Asian
country, fully 40 percent of the field channel outlets were sited incorrectly by
solely "technical" procedures, without field testing and without consultation with
water users (Wade, 1981).

SThis diseussion has focused only on inadvertent errors, leaving entirely aside the
possibility and enduring problem of dishonest performance. According to Rao
(1984): "The leakages [in executing project works] are generally estimated to be
around one-third of the official budgets.... As a whole, it appears that only about
half of the megnitude of the officially estimated costs should be taken as real
costs" which would provide a fair basis for calculating charges to farmers for
cepital repayment or operating fees.

6The engineer responsible for introducing the new approach to water management
at Minipe has reported that he got better, i.e,, longer-lasting, results in the pilot
area where he was assisted by catalysts, however (de Silva, 1984),

"One of the most successful cases of developing local capacity, not in the

irrigation sector but in an equally technical one, is the Kenya Tea Development
Authority. It works with smallholders, thought by the colonial authorities to be
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incapable of growing high—quality tea but who have now been able to surpass the
estate sector in quality and efficiency of their tea production. This has been made
possible in part by the establishment of a network of grower committees, vertically
linked in a four-tiered organization much like in an irrigation scheme. The KTDA
created at the outset a special division of its organization to set up and support the
system of farmer committees (Lamb and Mueller, 1982),

8When the ARTI-Cornell team first visited Gal Oya in January 1980 to begin
planning an experimental program for farmer participation, it found relations
between farmers and engineers quite estranged. Most of the farmer malpractices
which had contributed to the deterioration of structures and operations at lower
levels were traceable to poor management of the main system. The team
concluded that unless and until engineers changed their attitudes and behavior, one
should not expect farmers to change theirs. As it turned out, with some small but
constructive and mutually supportive changes on both sides, a process of improving
relations -- and system performance -- was initiated. Indeed, the initial
conclusion was wrong because, as with so many things, the change could not be
one-way. Even small changes from the ID side encouraged farmers to take more
responsibility, which challenged engineers' negative stereotypes about farmers and
evoked more positive orientations from them.

IThe Deputy Administrator Ben Bagadion has been referred to several times above.
The Administrator wrote in an editorial for the Philippine Agricultural Engineering
Journal, 10(2), 1979: "Local organizations are the erying need of rural development
if our rural people are to play a more vital role in the country's develop-
ment...Assistance to communal irrigation...certainly deserves the government's
strong commitment and support."

10The final report is available from the International Support Programme for Farm
Water Management, Land and Water Development Division, FAO, Rome. The case
studies are published in FAO (1985). For an earlier summary of that Progamme's
conelusions about participatory irrigation management, see FAO (1982), which
includes brief case studies from Sri Lanka, Indonesia, Pakistan and the Philippines.
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Annex 1

CRITERIA OF IRRIGATION MANAGEMENT PERFORMANCE

Many variables and criteria have been suggested for analyzing and evaluating
irrigation water management. Because there is such multiplicity, we have tried to
organijze them into a coherent set of variables organizing and integrating eriteria
commonly referred to in the literature. One can start with the analysis by Mary
Tiffin (1983) done for the Irrigation Management Network of the Overseas
Development Institute cf London. She identified thirteen "attributes of water
supply systems." Some of these, however, were opposite values of the same
variable, e.g. Fixed Availability, and Flexible Availability; or Management
Adjustable, and Farmer Adjustable.

Most of Tiffen's criteria can be encompassed within three general variables,
Supply (L) is the principal variable, with the ecriterion of Adequacy (I.A.)
summarizing many other characteristics as discussed on page 183. Flow (II.) and
Distribution (IIL.) constitute the other two major dimensions for judging how well
irrigation systems perform.

L. SUPPLY A. ADEQUACY -- amount is sufficient to meet
crop requirements

B. TIMELINESS -- amount is delivered when crop
requirements occur

C. RELIABILITY -- amount is delivered when
expected and needed; contributes to
predictability (II.C.)

II. FLOW A. VARIABILITY -~ ranges from:
1. Steady flow -- constant or near

constant, to

2. Fluctuating flow -- which may or
may not be adequate, timely,
reliable, predictable, ete.

Steady flow (ILA.1.) may meet the need for

timeliness (I.B.) and reliability (I.C.) but not
always adequacy (L. A.).

Provious Page Blaad, o



B. FLEXIBILITY -- ranges from:

1. Adjustable timing -- no limitations
on period in which water can
be made available, to

2. Fixed timing -- striet limitations on
period of delivery; supply (I.)
can vary within this period.

C. PREDICTABILITY -- ranges from:

1'

Regular -- water flow, whether steady or
fluctuating, is known in advance, to

Erratic -- flow is either (a) not known, or
b) not knowable.

Regularity (II.C.1.) permits users to take
steps to correct deficiencies if supply not
adequate or timely. It also permits users
to make better use of complementary
inputs.

II. DISTRIBUTION -- varying in terms of:

A.

CONTROL
1. User management,

2. Joint management, or

3. Agency management.

EQUITY -- extent to which access to
water is equal, according to some
criterion of:

1. Area to be served,
2. Crop to be served, nr
J. Persons to be served.

This is likely to vary by location
(between head and tail), but can be
affected by land tenure status or
other variables.

RIGHTS -- claims to water can be based
on criteria of:
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1. Time -- first in time; or prior
appropriation,

2. Location -- upstream access; or
riparian rights,

3. Other _criteria, e.g., prior invest-
ment in developing water sourcu,
beneficial use, or status user's in
community,

ADEQUACY (L A.) is affected by all the other variables:

TIMELINESS (L.B.) -- supply cannot be adequate (I.A.) even if the amount is
ample when the timing is wrong.

RELIABILITY (I.C.) -- unreliable supply is also unlikely to be adequate (I.A.).

VARIABILITY (ILA.) -- steady flow (ILA.1) is preferred, though not if this is
inadequate; a fluctuating flow (I1.A.2.) may or may not be adequate.

FLEXIBILITY (IL.B.) -- adjustable flow (ILB.1.)is preferred, presumably up to
point of adequacy; fixed timing of flow (II.B.2.) may or may not be
adequate.

PREDICTABILITY (II.C.) -- if one can predict an inadequate supply, efforts
can be made to compensate by getting more water (supply) or by
changing the cropping pattern (demand).

CONTROL (IILA.) -- users (III.A.1.) want as much control as possibie to deal
with any inadequacies of timing, reliability, variability, flexibility,
predictability, ete.; agency managers (IILA.3.) will be similarly
motivated if they believe they can compensate for these inadequacies
better than can users; some arrangement for joint management (I11.A.2.)
may best deal with problems of supply.

EQUITY (II.B.) -- this is ultimately a test of adequacy (L.A.), since an
inequitable distribution will be inadequate for at least some users unless
supply is always abundant.

RIGHTS (III.C.) -- when not every user can attain adequacy (I.A.), there must
be some system for allocating water; systems of rights establish claims
for. distributing water when its supply is in any way inadequate,
untimely or unreliable.

Clearly water supply is a multi-dimensional phenomenon. Users will often be
in a better position than agency managers to make adjustments to optimize
amount, timing, flow, and distribution. However, they need to have some
foreknowledge of supply characteristics so as to be able to make adaptations in
delivery to meet contending objectives.
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Annex 2

ANALYSIS OF IRRIGATION ACTIVITIES

management activities to be found in the literature, but they have some omissions
and underemphases because they did not map out activities along dimensions as we
did. They discuss alloeation, construction, and maintenance, giving attention also
to decision-making, reésource mobilization and management, and conflict
resolution. However, distribution, operation and communication (the third activity
in each of our three sets) are treated only implieitly. Acquisition is discussed in
terms of "rituals ensuring water supply" and also "defensive warfare" to protect
supply. They do not deal with acquisition op design as specific tasks, and drainage

Coward (1979) in his treatment of the subject suggested water allocation,
system maintenance, and conflict management as the "fundamental tasks" of

irrigation. These three activities deal respectively with water, structures, and
organization. He

mobilization to the list,

listing of irrigation management activities by Kelly (1983), and Freeman and

Activities

Acquisition

Allocation
Distribution

Drainage
Design
Construction
Operation

Maintenance

Decision-Making

Resource mobilj-
zation

Cominunication

Conflict
tnanagement

Hunt and
Hunt

Rituals,
defensive
warfare

Allocation

Construction

Maintenance

Decision-making

Resource nobili-

zation and
tnanagement

Conflict
resolution

Coward
Acquisition
of water

Allocation
of water

Maintenance
of system

Resource
mobilization

Conllict
resolution
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In our first formulation of the framework, we listed evaluation as one of the
generic organizaticnal activities epplying to acquisition, allocation, distribution,
etc., and did not include communication. When we shared a first draft of our
framework with Robert Chambers, one of the most thoughtful contributors on the
subject of irrigation management, he suggested by return mail that we subsume
evaluation under decision-making, where it could be fitted conceptually, and that
we add communication -- "so universal that one doesn't see it" (personal
communication, 23 April 1984). In fact, by the time w~ received his letter, we had
ourselves concluded the same thing and had already made this change. Note that
none of the three analytical schemes on the previous page list "ecommunication" as
an essential activity in irrigation management, in line with Chambers' observation.

Readers who are familiar with the structural-tunctional analysis proposed by
Talcott Parsons will see some similarity between his formulation and ours, though
our working group's discussions of irrigation experience, did not presume any prior
theoreticai categories. We started without any intention of paralleling or of re-
inventing Parsons' scheme, which proposed the following four "functions" as
common to all "systems."

Functions (Parsons) Activities
GOAL ATTAINMENT which represents DECISION-MAKING and PLANNING
ADAPTATION which involves RESOURCE MOBILIZATION and
MANAGEMENT
INTEGRATION which comes from COMMUNICATION and COORDI-
NATION

PATTERN MAINTENANCE which requires CONFLICT MANAGEMENT; it also
involves "socialization," which
goes beyond irrigation activities.

The prescriptive analysis compiled by Layton for water users' associations in
Egypt (Sallam et al.,, 1984) proposed eight general "processes" which are drawn
from the work of Haas and Drabek (1973), who were influenced by Parsons' writing.
Their eight "processes," shown in the left-hand ecolumn below, are equivalent to our
four but are more complicated and abstract as a set:

g

Processes (Haas and Drabek) Activities

DECISION-MAKING, and TASK PRCCESSES DECISION-MAKING and PLANNING
ADAPTATION, and CONTROL PROCESSES RESOURCE MOBILIZATION an

MANAGEMENT Lo
COMMUNICATION, and COORDINATION COMMUNICATION and
PROCESSES COORDINATION
CONFLICT, and MAINTENANCE CONFLICT MANAGEMENT
PROCESSES
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Sallam et al. (1984) carry out their analysis with reference to four "periods"
which parallel the four structurally-focused activities we have identified, though
we see these more as possibly concurcent than as invariably sequential phases:

Periods (Sallam et al.) Activities
PLANNING DESIGN/PLANNING
ORGANIZATION CONSTRUCTION/IMPLEMENTATION
OPERATION OPERATION
CONTINUATION MAINTENANCE

This analysis suggests considerable convergence of thinking in the irrigation
management area even if the designations used are sometimes different. In our
analysis we have tried to use terminology that is common in everyday discourse,
avoiding neologisms and jargon so as not to create new words or to attach
unfamiliar meanings to familiar words.
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MNC-TSC
(Andhra
Pradesh,
India)

Sananeri
(Tamil
Nadu,
India)

Chaj Doab
(Punjab,
Pakistan)

Daudzai
(N.W.F.P.,
Pakistan)

Pul Eliya
(Sri Lanka)

Annex 3
IRRIGATION MANAGEMENT ROLES

ASIA

Elders (peddamanshula): operate as committee, not compen-
sated; represent villagers to officials, appoint common
irrigators, sluice guards, and field guards; keep records;
collect and manage the village fund; settle conflicts;
determine planting, harvesting and other schedules

Common irrigators (neeruganti): serve 120 acres each, distrib-
uting water from channels to fields; implement rotation if
water scarce; patrol canals; paid in grain by farmers

Sluice guards: patrol caneals up to distributary outlet to guard
against theft by upstream villages; up to 10 are employed
during times of peak shortage, as a show of strength; paid by
committee from common funds

Field guards: prevent damage by cattle or theft of grain;
report violations to elders; serve irrigated and rainfed
fields; paid monthly salary by committee

President of Tank Committee: conducts meetings and
oversees activities between meetings; manages finances;
auctions off fishing rights in tank to raise funds for
committee; pays for minor repairs; is consulted on the
opening and closing of tank sluices; liaison between
cultivators and Publiec Works Department, also with other
tank committees served by same feeder channel

Water distributors (niirpaayeci): responsible for distributing
water from channels to sl fields; no maintenance duties
(responsibility of farmers); paid in grain by farmers

Channel patrols (niiraaNi: those who bring the water down):
responsible for maintaining authorized and adequate supply
of water to tank; some maintenance of feeder channel and
patrolling it to check theft or damage; coordinate with
patrols from other tanks served by feeder channel; open and
close tank sluices; inform irrigators of annual meeting; paid
by tank committee

No specialized roles; "brotherhoods" (biradaris) provide frame-
work for all social organization; large farmers coordinate
irrigation activities if there is any coordination

Elders (mashers): oversee community affairs including
irrigation; carry out various irrigation tasks if there is no
chawkidar in the community

Village watchman-overseer (chawkidar): acts as ditch-tender
for irrigation system; paid from community funds

Irrigation headman (vel vidane): oversaw all irrigation
activities; distributes water, organized maintenance,
resolved disputes; paid in grain and also given some land to
cultivate as compensation; role abolished 1958
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Gal Oya
(Sri Lanka)

Chhatis Mauja
(Nepal)

Argali and
Chherlung
(Nepal)

Tallo Kulo
(Nepal)

Zanjeras
(Philippines)

Communal Systems

(Philippines)

Subaks
(Indonesia)

Farmer-representative (govi-nivojitiya): selected by field
channel group; oversees rotation and maintenance,
encourages water saving and improved practices; represents
farmers at higher levels in the system

Chairman and secretary of association: elected by assembly
of cultivators; responsible, with other members of the
executive committee, for operation of entire system; paid
cash salary from funds contributed by members

Technical supervisors (meth muktiya): employed by officers to
oversee operation and maintenance of main system and
advise on O&M at lower levels; often retired army personnel
(gurkas); paid salary by association

Messengers: employed by officers to communicate changes in
operation schedule and to mobilize labor for maintenance;
given small salary and use of bieycle

Headman (mukhiya): elected leader, mobilizes labor, directs
work, excused from labor obligations

Secretary: handles accounts, also excused from labor, may be
paid if there is balance of funds remaining

Patrols: patrol channels to guard system during monsoon
season; do minor maintenance; paid for work

Headman (mukhiya): head of organization, keeps aecounts,
mobilizes labor; hereditary position

Elders (kulo samiti): committee of seven esteemed older per-
sons who oversee irrigation work

Patrols (kulo poles): guard against damage to system and
against illicit tapping of water

President (cabecilla), secretary (papelista), and treasurer
(tesoro): usual duties for such positions; group may have
two presidents, one internal and one external

Cook: important role because feasts are significant part of
social organization underlying irrigation cooperation

Leaders of work groups (gunglos): mobilize and direct labor of
small groups on maintenance and other tasks

President, secretary and treasurer of Irrigators Service
Association: usual duties for such positions

Ditchtenders (kanaleros): traditional role incorporated into
ISA structure for distributing water

Subak headman (klian subak): responsible for overseeing work
and operation of the irrigation organization

Tempak headman (klian tempak): responsible for work and
operation of his irrigation group within organization

Specialized work group (pekaseh subak): carry out most opera-
tion and maintenance activities on behalf of subak
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Dharma Tirta
(Indonesia)

Seraphi
(Thailand)

Sankamphaeng
(Thailand)

Nam Tan
(Laos)

Farm Land
Improvement
Association
(South Korea)

Officers: formally elected set of officers, with usual
responsibilities for overseeing irrigation

Irrigation headman (ulu-ulu): traditional role, coopted into
Dharma Tirta, supervising O&M activities

Irrigation sub-headman (pembantu ulu-ulu): similar responsi-
bilities as ulu-ulu for sub-group handling various O&M activ-
ities

Irrigation headman: role found at three levels -~ village,
major canal; and maximal canal; represents constituents'
water needs to higher levels, transmits decisions, orders and
information downward; resolves disputes, reports
violations to distriet officials; organizes and supervises
maintenance; keeps records of land farmed by water users;
village-level headmen chosen by users, higher headmen by
officials; excused from paying land taxes and providing
labor; may keep some of the fines levied

Assistant village irrigation headmen: act as messengers
between irrigation headman and farmers; coordinate irriga-
tion activities of farmers in different sections of the village

Gatemen: guard the canal gates, open them and shut them
when told to do so by irrigation officials

Irrigation headman (kae muang): checks weirs and ditch
conditions, supervises repairs, keeps accounts; chosen for
fairness, honesty and technical competence, average period
of service is 6 years; receives fines and gets an additional
share of water

Messenger (larm): notifies members of meeting dates, brings
materials for construetion

Head of user association: new role, appointed by district
administrator, with approval of water users; can be dismis-
sed if majority of them are dissatisfied with him

Irrigation headman (nai nam): traditional role supervising
users in construction and maintenance work; role taken
over in government-sponsored system to handle water
distribution and coordination with bureaucracy; paid in grain
by users (16 kilograms of paddy per hectare)

Officers of user association: usual positions and responsibili-
ties for irrigation management; 20 farmer groups federated
into Farmers Association with 900 members

Officers of FLIA: usual positions and responsibilities for
irrigation management

Canal patrollers: each to cover about 250 acres (up to 375
acres) on bicycle; patrol main and branch canals twice a
day, adjust gates, check structures, read gauges, spot pest
or disease attacks, give advice; must live in area he patrols;
paid regular salary
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Izki
(Oman)

Daghara
(Iraq)

Matam
(Senegal)

Marakwet
(Kenya)

Mwea
(Kenya)

Gezira
(Sudan)

MIDDLE EAST

Agent (wakil): supervises operation of system; auctions off
water shares to raise money for costs of system

Water distributors (arifs): ser* water along channels to fields,
expertise in minimizing transmission losses

Secretary: guardian of the Falaj book; keeps records of water
rights

Technicians (awamir): builders of the ganats, do repairs

Water witches (basir): diviners of water

Tribal chief (shaykh): along with other duties as leader of the
tribal ashira, oversees irrigation matters and represents
water users to the authorities

Honorables (sada): descendents of the Prophet Mohammad;
supposed to encourage productive and amicable relations by
exemplary life; resolve conflicts within community

AFRICA

Chairman: manages affairs of the pump irrigation group;
places orders for inputs and distributes them, oversees pump
operator

Pump operator: trained 1-2 days, paid in-kind or in cash or
given plot of land; remuneration left to group

Bureau (executive committee): other officers in addition to
the chairman -- vice-chairman, treasurer plus four members
at large -- who act as intermediaries with mnembers

Blowers: live in strategic locations where they will be the
first to observe problems with canal system; sound an alarm
through special horns to call members to make repairs

Head cultivator: thosen by the operating authority's Field
Assistant; given bicyecle and excused from doing communal
work; liaison between project staff and farmers

Originally, wakil sheikhs were appointed by the project
authorities to act as liaisons with "tenants"; later replaced
by samads who filled similar role, but with no involvement
in irrigation management either; now there are farmers as
representatives in Tenant Representative Board
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San Pedro de
Atacama (Chile)

Huerta Redonda
(Ecuador)

Quina
(Peru)

Oaxaca
(Mexico)

LATIN AMERICA

Junta de vigilencia de riego: elected officers plus seven

delegates, one from each of the canal associations
Treasurer: collects monthly fee from all members; informs
Junta of delinquencies and may cut off water
Ditchtender (celador): took place of Inspector de Aguas,
which was too burdensome a role as it covered the whole
area; inspector job was split into seven celador roles, one
for each association; paid cash salary, makes twice daily

rounds

President of association: resolves disputes that cannot be
handled by water guards at field level; association is com-
posed of those farmers who took part in the battle with the
neighboring hacienda in 1967 to get rights to water from the
hacienda canal; the government finally assured them of use
of the water when the hacienda was not using it {on week-
ends) and the association sprung up immediately; the associ-
ation is in effect embedded in the traditional commuinal
organization (puebla) and does not as a rule hold separate
meetings; occasional efforts to involve municipal authorities
in resolving water disputes have not been satisfactory

Municipal authorities have been given responsibility for the
Lurin Sayoc system, but they make decisions only about
maintenance, not allocation or distribution, and there are
many disputes and conflicts; farmers are still obliged to do
maintenance work or pay a fine, but enforcement is uneven
and so, as a result, is the work

Irrigation judge: in Hanan Sayoe this traditional role has been
maintained, to make weekly allocations of water and to
assign maintenance responsibilities; fines are still collected
from any farmers who do not do the work, so this system
continues to operate reasorniably well

Office holders of groups (tramos) are not paid; they are linked
to the traditional civil-religious hierarchy; titles vary
from community to community as do the divisions of
responsibility; roles are embedded in village government so
office holders have non-irrigation responsibilities too
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